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GEOLOGY AND OIL POSSIBILITIES OF EXTREME 
SOUTHERN ILLINOIS 
Union, Johnson, Pope, Hardin, Alexander, Pulaski, 
and Massac Counties 
BY 
J. MARVIN WELLER 
INTRODUCTION 
The rapid and spectacular development of 
the many new oil fields in Illinois since 
1937 has served to accentuate interest in the 
oil and gas possibilities of the State as a 
whole and of certain areas in particular. 
One of these is the extreme southern part 
of Illinois where much land has been leased 
and a few wells have been drilled recently. 
No systematic investigation of the oil and 
gas possibilities of most of this region has 
previously been made. 
The seven counties considered in this re-
port lie almost wholly south of the limits 
of Illinoian glaciation. Consequently bed-
rock outcrops are abundant throughout 
much of the area, and surface studies are 
of greater significance than in most other 
parts of Illinois. Also detailed field studies 
and mapping of the outcropping formations 
have been carried on at various times during 
the last 30 years by members of the staff of 
the Illinois State Geological Survey and 
other geologists so that the stratigraphic 
succession in this region is for the most part 
well known , and an excellent basis for 
structural studies exists. 
PREVIOUS STUDIES 
More or less complete stratigraphic and 
areal studies have been conducted in 11 
quadrangles which lie partly or wholly 
within the region considered in this report 
as follows :1 
IAreal geologic maps of these quadrangles have been 
published by the Illinois State Geological Survey as fol-
follows: 1, 2, and 3, Report of Investigations No. 70; 4, 
Bulletin 48; 5, 6, and 7, Report of Investigations No. 60; 
8, 9, 10, and 11 , Bulletin 41. 
[ 7 ] 
1. Alto Pass quadrangle by George E. 
Ekblaw, J. M. Weller, and T. E. Savage 
2. Jonesboro quadrangle by J. M. Weller and 
T. E. Savage 
3. Thebes quadrangle by J. M. Weller 
4. Carbondale quadrangle by J. E. Lamar 
5. Dongola quadrangle by F . F. Krey 
6. Vienna quadrangle by Stuart Weller 
7. Brownfield quadrangle by Stuart Weller 
8. Equality quadrangle by Charles Butts 
9. Golconda quadrangle by Stuart Weller 
10. Shawneetown quadrangle by Charles 
Butts 
11. Cave in Rock quadrangle by Stuart Weller 
In addition to these , the Harrisburg quad-
rangle has been incompletely studied by G. 
H. Cady and assistants, and Mississippian 
portions of the Smithland and Paducah 
quadrangles in Illinois were partially studied 
by Stuart Weller, H. R. Wanless has made 
a reconnaissance study of the lower Penn-
sylvanian strata across southern Illinois, 
and ]. E. Lamar has studied the Cretaceous 
and Tertiary embayment deposits. 
Structural studies and investigations of 
the oil possibilities of parts of Union, John-
son, and Pope counties were made by Stuart 
St. Clair and A. D. Brokaw.2 
The fullest possible advantage has been 
taken of all previous geological work in 
southern Illinois. For the most part con-
clusions of previous workers, particularly 
regarding the location of faults and the 
identification of formations within faulted 
areas, has been accepted, because it was im-
possible to check all of their observations 
without unduly prolonging field work. 
2Illinois Geol. Survey Bull. 35, pp. 19- 55, 1917. 
LEGEND 
~ALLUVIUM 
~ CRETACEOUS AND TERT IARY DEPOSITS 
MAINLY UNCONSOLIDATED 
D AREA OF PALEOZOIC ROCKS 
• OUTCROP OF CYPRESS SANDSTONE 











"""==2:;;,=4:;,~6!!!511:::=~di'O M ILES 
FIG. 1.- Index map of extreme southern Illinoi s showing areal geology, locations of structures, and outcrop of Cypress sandstone. 
1. Hicks dome 3. McCormick anticli ne 6. H arrison Creek anticline 9. Saratoga anticli nal nose 
2. Horton Hill anticline 4 . Stonefort anticli ne 7. Thebes anticli ne 10. Goreville anticlinal no e 
5. New Burnside anticline 8. McClure anticlinal nose 
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PART I-OIL POSSIBILITIES 
STRUCTURE CoNTOUR MAP 
Nearly 50 Paleozoic formations, ranging 
in age from Ordovician to Pennsylvanian 
and constituting a stratigraphic section 
about 5000 feet thick, crop out in the seven 
southernmost counties of Illinois. Many of 
these formations vary considerably in thick-
ness from place to place, and several im-
portant unconformities are present, so that 
it is impractical to draw a structure contour 
map of a single datum throughout the entire 
area. Consequently on plate I contours have 
been drawn on four different horizons. 
1. Top of the Clear Creek chert in the 
pre-Mississippian area of western Union 
and northen Alexander counties. 
Control for structure contours in this 
area is for the most part somewhat inade-
quate because recognizable horizons are 
absent from the greater part of the thick 
Devonian section and it is possible that 
many structural irregularities, particularly 
faults, have not been located. Likewise the 
thicknesses of several of the Devonian for-
mations cannot be measured, and conse-
quently intervals between recognizable hori-
zons are uncertain. The major structural 
features of this area, are, however, of such 
magnitude that their presence is clearly 
apparent and can be shown in generalized 
form by structure contours. The top of the 
Clear Creek chert had been chosen for one 
datum plane because blocks of residual 
Dutch Creek sandstone, which overlies this 
formation, occur at many places where 
minimum elevations for this horizon can be 
determined. Elevations within this area 
have been estimated from the topographic 
maps and are believed to be accurate within 
limits of error consistent with other un-
avoidable uncertainties. The chief inaccura-
cies of the structure map of this area are 
believed to relate to the steepness of dips 
upon the flanks of the structures shown but 
not to the location of their axes. 
2. Base of the Burlington-Keokuk lime-
stone in the areas of Lower Mississippian 
outcrops, principally in south-central Union 
and parts of Hardin counties. 
The control in these areas is likewise in-
adequate, for no definitely recognizable 
horizons occur in the limestone succession, 
more than 1000 feet thick, which makes up 
this part of the stratigraphic section, but it 
is obvious from the areal distribution of the 
various formations that dips are fairly uni-
form· across these areas, and consequently 
the contours as drawn are believed to be 
reliable within reasonable limits. 
3. Top of the Cypress sandstone in the 
area of Chester outcrops from north-central 
Union County to Ohio River. 
The alternation of sandstone and lime-
stone-shale formations in the Chester series 
furnishes numerous horizons upon which 
elevations can be taken, and in this area con-
trol is most complete and the contouring is 
most accurate. Actual contacts are, how-
ever, rarely exposed and consequently plus 
or minus elevations are given for many 
datum points. The greatest uncertainty con-
cerns the thicknesses of the formations which 
vary considerably from place to place. Esti-
mates of thicknesses are based on the best 
evidence available and have been checked by 
studies of the better well records. The field 
work upon which this part of the map is 
based was carried out by Dr. F. C. Mac-
Knight who prepared the first draft of the 
contour map for this area. All measured 
elevations were determined by P aulin alti-
meter or hand-level and were carefully 
checked. These observations '~ere supple-
mented, particularly in the areas of more 
steeply dipping beds in Hardin and Union 
counties, by dip-and-strike readings and by 
other elevations estimated from the topo-
graphic maps. 
4. Top of lower Caseyville conglom-
erate in Pennsylvanian area extending frdn1 
north-central Union County to Oh{o Rlv(!T~ 
The lower Pennsylvanian beds of s~u~m 
ern Illinois consist of various type~ of ·i;triCl-
stones and shale with a few ge~.ei'ally . th,in 
and discontinuous coals and local and rare 
beds of limestone. Of these strata only the 
sandstones crop out widely enough to be of 
service in the determination of structure 
except in ver:y small areas. The more prom-
inent sandstones are generally unconform-
able on ·underlying beds and their lovver 
boundaries are commonly hidden beneath 
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accumulations of talus; consequently the 
structure in this part of the area is largely 
based upon elevations determined at the tops 
of the sandstones. These observations are 
not entirely satisfactory because over large 
areas the less resistant strata that once over-
lay the sandstones have been entirely 
stripped away by erosion, and at many local-
ities it is uncertain whether an important 
thickness of the upper part of the sandstone 
has likewise been eroded. At other places 
where outcrops are not continuous, the up-
per limits of the sandstones may be difficult 
to determine because an outcropping sand-
stone ledge may be either the upper part 
of the main sandstone or only a thin bed 
separated from the main sandstone by a 
thickness of unexposed shale. 
Only the lower Caseyville conglomerate 
extends as a continuous conspicuously mas-
sive sandstone across southern Illinois. All 
others are more or less local and consequent-
ly it is difficult to recognize them from place 
to place. There is generally little uncer-
tainty regarding the identity of the upper 
Casevville conglomerate as it is distinguished 
by it~ physical characters and stratigraphic 
position. The sandstones of the Trade-
water group, however, may be identified 
with much less certainty, and where they 
are poorly developed it is practically impossi-
ble to distinguish them from less important 
sandstones that occur within the dominantly 
more shaly portions of the section. Extreme-
ly detailed field work, for which time was 
lacking, would be required to trace these 
sandstones for any great distance along their 
outcrops. 
Accurate elevations by Paulin altimeter 
were obtained at intervals upon the tops of 
the Caseyville sandstones and some higher 
beds. These observations were supplement-
ed by other data where possible. Dip-and-
strike readings were locally useful. In the 
eastern half of the Pennsylvanian area the 
general structure is clearly revealed by 
topography, and to some extent contours 
were drawn conforming therewith. West-
ward however, such topographic evidence 
is lar~ely lacking and in some parts of this 
area control for structure contours is prac-
tically nonexistent. 
Outcrops of Paleozoic rocks are largely 
confined to the region north of the Cache 
River-Bay Creek bottoms. South of this 
belt of alluvial land two to six miles wide 
the low hills consist largely of unconsoli-
dated Cretaceous and Tertiary beds whose 
structure bears no relation to that of the 
underlying consolidated rocks. No attempt 
has been made to extend the structure con-
tours into the eastern half of this area, 
which is undoubtedly much broken by the 
complex fault system of Pope and Hardin 
counties, nor into the western part where 
there is no evidence of the structure of the 
underlying Paleozoic rocks. 
STRUCTURE oF SouTHERN ILLINOis 
Extreme southern Illinois is structurally 
the most disturbed and complicated part of 
the State. Here three structural provinces 
meet. They are: ( 1) The faulted Illinois-
Kentucky fluorspar province which includes 
the eastern half of the area considered in this 
report and embraces Hardin , Pope, Massac, 
and eastern Johnson counties. It is char-
acterized by northeast-southwest trending 
faults, basic igneous intrusions, and mineral-
ized veins. ( 2) The Ozark province which 
occupies a comparatively narrow zone east 
of Mississippi River in Union and Alexan-
der counties but may widen out to the south 
and east under cover of the alluvium and 
the embayment deposits of southern Alex-
ander and southwestern Pulaski counties. 
It is characterized by north-south and north-
west-southeast folds and subordinate faults. 
( 3) The Illinois basin province wedged be-
tween the other two in eastern Union , 
western Johnson, and northern Pulaski 
counties. It is characterized by northeast-
ward and northward regional dip which is 
gentle and interrupted by few irregularities. 
The Ozark province is of very ancient 
origin, and throughout much of Paleozoic 
and subsequent time it has strongly in-
fluenced sedimentation in the basin to the 
east of it. Compressive forces at various 
times produced folds about its borders, and 
subsequent erosion resulted in unconformi-
ties of varying magnitude. Folds once 
formed became zones of weakness and were 
likely to be accentuated and perhaps faulted 
during periods of later disturbance. 
The complete differentiation of the other 
two structural provinces was not accom-
plished until the end of the Paleozoic era. 
This process, however, appears to have 
begun at the close of the Mississippian 
period when a series of folds was first de-
veloped. Later faulting in the fluorspar 
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district is believed to fall into three episodes 
as is more fully explained elsewhere. 
Compressive forces originating from the 
southeast and southwest impinged upon 
southern Illinois at the end of the Mississip-
pian period, and the major structural fea-
tures of this part of the state began to take 
form. These forces were renewed with in-
creased intensity at the end of the Paleozoic 
era, and it was at this time that most of the 
faulting occurred. The strata of the region 
were uplifted, and the Illinois basin was 
separated from a larger basin of deposition 
of which it was formerly the northern part. 
Subsequently comparatively minor readjust-
ments have been made, and this area has 
been progressively tilted toward the south. 
The structure of the rocks as it exists today 
is the sum total of these various movements. 
STRUCTURES FAVORABLE FOR OIL OR 
GAs AccuMULATION 
The locations of anticlines and domes 
whose structure appears to be favorable for 
the accumulation of oil and gas are shown 
on the index map (fig. 1 ) . They are as 
follows: 
1. Hicks dome in western Hardin County. 
2. Horton Hill anticline in northeastern Pope 
County. 
3. McCormick anticline in northern Pope 
County. 
4. Stonefort anticline in northwestern Pope 
County. 
5. New Burnside anticline in northeastern 
Johnson County. 
6. H arrison Creek anticline in wes tern Union 
County. 
In addition to these there are several more 
or less well-defined plunging anticlinal 
noses. These appear much less favorable be-
cause no closure is known to exist, but they 
deserve some consideration. The most im-
portant ones are: 
7. Thebes anticline tn western Alexander 
Countv. 
8. McCl~re anticlinal nose in northern 
Alexander County. 
9. Saratoga anticlinal nose in northern Union 
County. 
10. Goreville anticlinal nose in northeastern 
Union County. 
Hicks dome.-Hicks dome is by far the 
largest and most conspicuous of the struc-
tures listed above. It is a nearly symmetrical 
dome somewhat broken about its borders by 
faulting. Middle Devonian limestone is 
exposed upon its crest, and dips upon its 
sides as great as 30 degrees occur at some 
places. Notice of the oil possibilities of this 
structure was first presented in 1917 / and 
a dry hole to the "Trenton" limestone was 
subsequently completed a short distance 
southeast of its crest. 2 
H orion Hill anticline.-The Horton Hill 
anticline lies mostly in Saline County, but 
its southern end extends into northeastern 
Pope County. It is a comparatively short 
northeast-southwest trending structure with 
dips of 5 to 15 degrees upon its flanks. 
Menard limestone is exposed at the highest 
part of its crest about half a mile north of 
the Pope County line. This anticline was 
first described in 1917,3 and a dry hole was 
drilled to the Hardinsburg sandstone near 
its crest just south of the Pope County line. 
The structure a short distance northwest 
of the Horton Hill anticline, termed the 
Bald Hill or Shawneetown4 anticline, is a 
fault from which the strata dip steeply in 
both directions. 
McCormick anticline.-The McCormick 
anticline extends westward across the north-
ern part of T. 11 S., R. 6 E., then swings 
gently to the southwest, and passes into a 
fault near McCormick. It is conspicuously 
asymmetrical with dips as great as 30 de-
grees on the north flank, but the south dips 
rarely exceed 4 or 5 degrees. It appears to 
possess two closed highs separated by a slight 
saddle in the NW. Y4 sec. 12, T. 11 S., R. 
5 E., and small outcrops of Chester lime-
stone occur at a few places in deep ravines 
which cross its crest. This structure was 
first described in 1917,5 and five well located 
dry holes have been drilled along its crest. 
Stonefort anticline.-The Stonefort anti-
cline is largely located in southwestern 
Saline County but its western extremity 
swings southward into northwestern Pope 
County where it ends abruptly. It is dis-
tinctly asymmetrical with steep dips to the 
north and gentle dips to the south. Only 
Pennsylvanian beds of the Tradewater 
group are exposed. This structure was de-
1 Butts, Chas., Oil investi gations in pa rts of Ha rdin , 
P ope, a nd Saline counties: Illinois Geol. Survey Bull. 35 , 
pp. 75- 78, 1917. 
2For notes on this and other wells, see Pa rt III, pages 
52- 71 of this report. 
3Butts, Chas., op. cit. 
4ldem. 
Butts, Chas., Geology a nd minera l resources of the 
Equality-Shawneetown a rea: Illinois Geol. Survey Bull . 
47, pl. 1, 1925 . 
•Brokaw, A. D. , Oil investigations in parts of Saline, 
Williamson, Pope, and J ohnson counties : Illinois Geol. 
Survey Bull. 35, p. 32, 1917. 
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scribed, in 1917, as the eastern extension 
of the New Burnside anticline. G One dry 
hole has been drilled close to its crest at the 
Pope-Saline county-line. 
New Burnside anticline.-The New 
Burnside anticline Legins abruptly near the 
Johnson-Pope county-line and extends south-
westward past New Burnside and Parker. 
Like the last two structures it is asymmetri-
cal with much steeper dips to the northwest 
than to the southeast. Only beds of the 
Tradewater group crop out upon ,it. The 
details of this structure are somewhat doubt-
ful but it is probable that a closed area exists 
near New Burnside. The anticline undoubt-
edly continues southeastward beyond Parker 
but the dips become much more gentle and 
neither its form nor the location of its crest 
are accurately known. The New Burnside 
-a"hticline was first descr ibed in 1917,7 and 
two dry holes have been drilled upon it near 
New Burnside and Parker respectively. 
Harrison Creek anticline.-The Harri-
son Creek anticline extends from Bald Knob 
southward to Harrison Creek and Ubedam 
Hollow, then swings to the southeast, and 
dies out before reaching the bluffs near Ta-
tumville. It bears a prominent elongated 
dome whose highest part is at or near Har-
rison Creek where Orchard Creek shale is 
exposed and the top of the Kimmswick lime-
stone lies at a depth of less than 100 feet. 
This dotne is probably p.artly faulted 'upon 
the east and may be otherwise broken. It 
is separated from the Bald Knob dome by 
a wide saddle along the anticlinal axis. The 
details of the Bald Knob dome are some-
what uncertain but considerable closure 
probably exists here. The strata exposed are 
in the upper 'part of the Clear Creek chert. 
The Harrison Creek anticline has not been 
previously described. A dry hole was drilled 
'well down on the flank of the Bald Knob 
dome but it has -hot been otherwise tested. 
Thebes anticline.-The Thebes anticline 
is the most prominent of the anticlinal noses 
1 is ted above. It is well shown on the east 
side of Mississippi River a short distance 
below Thebes, where nearly the entire thick-
ness of the Kimmswick limestone is exposed, 
and plunges to the northeast where neither 
its form nor the extent and exact position 
of its axis are known. Near Thebes the 




McClure anticlinal nose.-Only the ex-
tremity of the McClure anticlinal nose is 
known where Silurian limestones crop out 
near the mouth of Dongola Hollow east of 
McClure. It probably rises northwestward 
and connects with a structurally high area in 
Missouri, but it is hidden beneath the allu-
vium of the Mississippi bottoms so that 
neither its exact position nor its form are 
known. 
Saratoga anticlinal nose.-So far as 
known, the Saratoga anticlinal nose is a 
broad and ill-defined structure that begins 
one mile west of Saratoga and plunges gent-
ly to the north for about three miles. Upper 
Chester strata are exposed at the surface, but 
sufficient control points were not obtained 
in this neighborhood to clearly determine 
the detailed nature of the structure. 
Go1·eville anticlinal nose.-The Goreville 
anticlinal nose is a northeastward plunging 
structure located a short distance southwest 
of Goreville and is based upon elevations of 
the lower Pennsylvanian sandstones. It is 
possible that the present attitude of these 
sands is not entirely structural but partly 
dependent upon unequal original deposition, 
and if so comparable structure would not 
occur in the underlying formations. 
Sealed Faults: It is possible that oil 
might be trapped along sealed faults in the 
eastern half of the area covered by this 
report, but such prospects do not appear 
especially promising. Many of the faults are 
actually much fractured zones and if oil 
were present in appreciable quantities some 
seepages should occur but none are known. 
PossiBLE PRODUCING B EDS 
Commercial quantities of oil and gas have 
been obtained in different parts of Illinois 
from beds of Pennsylvanian, Mississippian, 
Devonian , and Ordovician age. These and 
other beds of interest as possible producers 
in southern Illinois are as follows: 
Lower Pennsylvanian sandstones.-Penn-
syl van ian sandstones similar in character to 
beds that have produced much oil in Craw-
ford and Lawrence counties, as well as else-
where, are present in the northern parts of 
Union, Johnson, Pope, and Hardin coun-
ties. In southern Illinois these beds are 
relatively close to the surface and crop out 
extensively. No indications of the presence 
of oil or gas have been observed in them 
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here and the possibility of their being pro-
ductive in any of these counties is practically 
negligible. 
Upper Chester sandstones.-Chester sand-
stones above the Cypress have been moder-
ately productive at a few places farther 
north in Illinois, and the possibility of their 
being productive in southern Illinois cannot 
b.e entirely dismissed. However, they under-
lie a smaller area than the Cypress sandstone 
and they appear to be relatively unimportant 
as potential producers. 
Cypress sandstone.-The Cypress, Weil-
er, or Kirkwood sand has been one of the 
most important and widespread producers 
in Illinois. This sand is well developed in 
the southern part of the State. Its zone of 
outcrop is shown in black on figure 1, and 
this sand is everywhere present at depths 
increasing northward underlying northeast-
ern Union, most of Johnson and Pope, and 
mall areas in northern and eastern Hardin 
counties. However, this sand has been test-
ed and proved unproductive on some of the 
best ~tructures, i.e., McCormick, New 
Burnside, and Stonefort anticlines. 
Bethel sandstone.-The Bethel, Benoist, 
or Tracey sand is another of the important 
producers farther north in Illinois. In the 
southern counties it occupies approximately 
the same area as the Cypress sandstone. It 
is of very unequal development, being thick 
to the east but thin and perhaps locally 
absent to the west. It is not likely to be of 
any importance in Union County. It has 
been tested and proved dry in Johnson and 
Pope counties on the McCormick, New 
Burnside, and Stonefort anticlines. 
"Aux Vases" sand.-The "Aux Vases" 
(possibly Hoffner) sand is moderately pro-
ductive at a few places in the Illinois basin. 
Beds of similar character occur in southern 
Illinois. They have been tested in struc-
turally favorable localities on the McCor-
mick and Stonefort anticlines without suc-
cess and give little promise of productivity 
elsewhere in this part of the State. 
Rosiclare sandstone.-The Rosiclare sand 
has likewise yielded some oil in various parts 
of the Illinois basin. In the southern coun-
ties it is thin, may pinch out entirely to the 
west , and appears to be somewhat tight. Its 
possibilities as a producer are not good. 
McClosky "sand". - The McClosky 
"sand", which is porous oolite in the upper 
part of the Fredonia limestone, has been 
one of the most prolific producers in Law-
rence County and the new Illinois basin 
fields. Similar strata are extensively present 
in the southern part of the State where they 
underlie an area slightly larger than that 
occupied by the Cypress sandstone. The 
McClosky has been tested on the McCor-
mick and Stonefort anticlines and yielded 
shows of oil on the former structure. 
Porosity in the McClosky, as in most 
limestones, is somewhat erratic and conse-
quently productive areas are likely to cor-
respond less closely to structure than is the 
case where the producing beds are actually 
sandstones. Structure is, of course, impor-
tant but no oil can accumulate even in the 
most favorable appearing localities unless 
the limestone is porous, and distribution of 
porosity cannot be predicted in advance of 
drilling. 
Lower Mississippian limestone.-Small 
amounts of oil have been obtained from 
porous zones in the Lower Mississippian 
limestone, but such production is relatively 
unimportant in Illinois, and there are no 
indications that this part of the stratigraphic 
section is particularly favorable in southern 
Illinois. 
Devonian limestone.-The recent spec-
tacular development of Devonian limestone 
production, particularly in the Centralia 
area, has attracted considerable attention to 
these beds as possible producers elsewhere. 
The Centralia production comes from the 
upper part of the Devonian limestone suc-
cession from strata that are probably equiv-
alent to the Grand Tower limestone of 
Union County. This formation is present 
throughout the area covered by this report 
except for the western thir"d of Union, most 
of Alexander, and the southwestern half 
of Pulaski counties. It has not been tested 
on any favorable structures in this part of 
the State. 
"Trenton" limestone.-The Kimmswick 
or "Trenton" limestone is productive at sev-
eral places farther north in Illinois on well 
developed structures. This is the oldest for-
mation exposed at the surface in southern 
Illinois and underlies all of the seven south-
ern counties except possibly for small areas 
in southern Alexander County where the 
bedrock is deeply buried and the exact dis-
tribution of the formations is unknown. It 
has been penetrated at only a single mod-
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erately favorable locality near the crest of 
Hicks dome where it contained fresh water. 
Dutchtown formation.-This formation, 
consisting of dolomite with more or less 
sand, appears to contain the lowest possible 
productive zones in southern Illinois. No 
production has been obtained from this for-
mation anywhere, but traces of oil have been 
noted in it in both southeastern Missouri 
and western Kentucky. In Illinois, the 
Dutchtown has been reached by the drill 
at only the Arnold-Hodges well in southern 
Alexander County. It has been tested on 
no known favorable structures. 
St. Peter sandstone.-The St. Peter sand-
stone is not known to be present in extreme 
southern Illinois. No well has been con-
tinued to sufficient depth to reach the posi-
tion of this formation in this part of the 
State. Typical St. Peter sandstone is absent, 
however, at Cape Girardeau and vicinity 
in Missouri, and fine-grained very tight 
sandstone that has been referred to the St. 
Peter by some geologists may be the upper 
part of the Everton formation. There ap-
pear to be no prospects for obtaining oil in 
this or any deeper formation. 
OccuRRENCE oF HYDROCARBONs IN 
SouTHERN ILLINOIS 
Many of the limestones and shales of 
southern Illinois are more or less bituminous 
and under favorable circumstances might 
give rise to oil and gas in commercial 
amounts. This is particularly true of several 
of the Chester limestone-shale formations, 
some parts of the lower Mississippian lime-
stone, and the upper part of the Devonian 
succession. The known occurrences of free 
hydrocarbons in the rocks of this part of the 
State are, however, few. More or less well 
authenticated shows have been encountered 
in the following wells : 
Union County 
Smith Hine, T. 11 S., R. 2. W., sec. 21 
Amiano Medlin, T. 12 S., R. 1 W., sec. 12 
Leschen Schlenker, T. 12 S., R. 1 E., sec. 14 
Johnson County 
Tunnell Hill Boner, T. 11 S., R. 3 E., sec. 30 
Pope County 
Whitlock Anthis, T. 11 S., R. 5 E., sec. 12 
Extremely small quantities of both liquid 
and solid hydrocarbons locally occur in 
association with the fluorspar deposits of 
Hardin County. Pale brownish liquid of 
very low viscosity, believed to be petroleum, 
is present as tiny inclusions within some 
large fluorite crystals, and small scales of 
fairly hard black tarry-appearing substance 
likewise occur within some crystals or upon 
their surfaces. Similar material has been 
observed associated with the igneous rock of 
one of the dikes in Hardin County. 
Small quantities of kerosene are reported 
to have been recovered since 1932 from a 
spring of fresh water in sec. 36, T. 10 S., 
R. 1 W., Jackson County, less than a mile 
north of the Union County line. A sample 
sent to the Survey was analyzed and found 
to consist of fractions essentially similar to 
the fractions of a commercial kerosene that 
was analyzed at the same time for purposes 
of comparison. The liquid obtained from 
this spring is reported never to have re-
sembled crude oil and its nature indicates 
almost conclusively that it is refined kero-
sene. Its presence here must in some way 
be the result of contamination, and conse-
quently this occurrence has no bearing on 
the oil or gas possibilities of the neighbor-
hood. 
Somewhat similar occurrences of kerosene 
have been reported at a few other places but 
none of these has been substantiated. 
CoNcL usroNs 
The prospects for commercial oil or gas 
production in extreme southern Illinois are, 
on the whole, not particularly favorable. 
The most widespread and prolific producing 
sands known elsewhere in Illinois are present 
beneath less than half of the area covered 
by this report, and wells already drilled on 
known structures indicate that the Chester 
sandstones are not likely to prove productive 
here. The presence of fresh water in beds 
as old as Ordovician at several places and at 
considerable depth suggests that under-
ground circulation may have been effective 
enough to flush out any oil that may ever 
have existed in some structurally favorable 
localities. 
The better defined structures of southern 
Illinois have not, however, been completely 
tested. 
The Clark-Cox well on the Horton Hill 
anticline in northeastern Pope County was 
not a good test for it stopped in the Hardins-
burg sandstone 100 feet or more above the 
Cypress which is the first important pro-
spective sand. 
Oil is apparently absent from the Chester 
sands on the McCormick anticline of north-
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ern Pope County. The Whitlock-Anthis 
well obtained a show in the McClosky zone, 
but the other two wells drilled nearby were 
abandoned before the McClosky was 
reached. The Mid Egypt-Parsons well a 
short distance to the southwest did not reach 
the Cypress sandstone, but the recently com-
pleted Ohio-General American Insurance 
Co. well nearby passed through the Mc-
Closky zone and encountered oil staining 
only in the Tar Springs sandstone. 
The recently deepened Gardenheir-Peo-
ples well farther to the southwest obtained 
a show in the McClosky. 
One of the two wells drilled along the 
New Burnside anticline in northeastern 
Johnson County failed to reach the Cypress 
and the other did not penetrate the Mc-
Closky. Neither of these was a good test. 
The Ohio-Hancock well on the Stonefort 
anticline in northwestern Pope County 
found no oil in any of the principal prospec-
tive producing zones of the Mississippian 
system. Beneath this and the other struc-
tures mentioned above, however, the De-
vonian and "Trenton" limes remain untest-
ed. They should be encountered respectively 
at depths of about 3700 and 5500 feet or 
less. These depths appear to be prohibitive 
at the present time because the structures 
are all so steep-flanked and narrow that 
large oil pools could not be expected even 
under the most favorable circumstances. In 
addition, wells to test these deep zones 
would have to be most carefully located 
because the structures are strongly asym-
metrical and the anticlinal axes undoubtedly 
migrate with depth an unknown distance to 
the south and southea t. 
Only the Smith-Hine well, in sec. 21, T. 
11 S., R. 2 W., has been drilled along the 
axis of the Harrison Creek anticline of 
Union County. This was not a good test for 
it appears to be located well down on the 
flank of the Bald Knob dome. The upper 
formations of the Devonian succession are 
nowhere present along this anticline and 
consequently the "Trenton" is probably the 
highest possible producing zone. This should 
occur at a depth of about 1500 feet beneath 
Bald Knob but is probably less than 100 feet 
deep · on the highest part of the structure 
along Harrison Creek. At the latter place 
the "Trenton" is too close to the surface to 
have good prospects as a producer, but the 
Dutchtown formation at a depth of about 
1000 feet has possibilities. 
RECOMMENDATIONS 
For the best prospects of success, oil tests 
in the extreme southern part of Illinois 
should be carefully located on anticlines 
described in this report. The McClosky 
appears worthy of more thorough testing 
on the structures in northern Pope and 
Johnson counties, and a test to the Dutch-
town formation is probably warranted on 
the highest part of the Harrison Creek anti-
cline. 
If McClosky or shallower Chester pro-
duction is obtained on any of the Pope and 
Johnson county anticlines, testing of the less 
favorable anticlinal noses in northwestern · 
Johnson and northeastern Union counties 
may be worth while, and search may be 
made for sealed areas along the faults of 
Pope, Hardin, and eastern Johnson counties. 
If Dutchtown production is obtained on 
the Harrison Creek anticline, testing on the 
anticlinal noses of northern Alexander 
County and a deeper test on Bald Knob 
dome may be warranted. 
Prospecting for oil in southern Alexander 
and in most of Pulaski and Massac counties 
will be attended by more than ordinary 
hazards and cannot be recommended because 
the most important producing zones of the 
Illinois oil fields are absent here and out-
crops are so rare that surface observations 
yield almost no information regarding sub-
surface geological conditions . . 
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PART II-STRATIGRAPHIC GEOLOGY 
Consolidated stratified rocks attain a 
total thickness of nearly two miles in south-
ern Illinois and range in age from Cambrian 
to Pennsylvanian, but only the upper half 
of this great thickness is exposed in surface 
outcrops. The lower half is known mainly 
from outcrops in southeastern Missouri 
where the different formations rise suc-
cessively to the surface in the Ozarks. The 
deepest wells in southern Illinois have pene-
trated only a few of the uppermost forma-
tions of this buried succession. 
Irregularly overlying the Paleozoic bed-
rock of southern llinois is a great variety of 
largely unconsolidated sediments of Cre-
taceous, Tertiary, Pleistocene, and Recent 
age. The gravels, sands, silts, and clays 
occur not only on the uplands but also in 
the valleys, and throughout much of Alex-
ander, Pulaski, and Massie counties they 
completely hide the older rocks from view. 
The stratigraphic succession and the 
classification of the formations exposed in 
the seven southern counties of Illinois are as 
follows: 
Cenozoic 
Pleistocene and Recent systems 
Alluvium 




"Lafayette" gravel and sand 
Eocene system 
Wilcox group 
sand, clay, and gravel 
Midway group 























Mississippian system, continued 







Tar Springs sandstone 
Romberg group 




New Design group 





Ste. Genevieve formation 











Upper Devonian series 
Chautauquan group 
Mountain Glen (New Albany?) shale 
Senecan group 
Alto limestone 




Grand Tower limestone 
Dutch Creek sandstone 
Clear Creek chert 
Lower Devonian series 
Oriskanian group 
Backbone limestone 







Sexton Creek limestone 
Edgewood limestone 
Girardeau limestone 




Fern vale limestone 
Mohawkian series 
Kimmswick limestone 
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FoRMATIONs NoT ExPOSED IN 
SouTHERN ILLINOIS 
Numerous formations of Cambrian and 
Ordovician age crop out extensively in the 
Ozark region of Missouri. They overlie the 
pre-Cambrian granite on the flanks of the 
St. Francois Mountains and dip eastward 
to greater and greater depths beneath the 
surface in southern Illinois. These forma-
tions have been carefully studied in Ste. 
Genevieve County, Missouri, and vicinity.1 
Many of them appear to thicken consider-
ably to the south and southeast, and in 
southern Illinois they probably attain a total 
thickness of more than 4000 feet. Only 
about 250 feet of strata at the top of this 
thick section are exposed in southern Illinois 
in a restricted area near Thebes. 
The Cambrian and Ordovician rocks of 
this area consist mainly of dolomite and 
sandstone. Beds older than the St. Peter 
sandstone are of no practical economic Im-
portance in southern Illinois. 
ORDOVICIAN SYSTEM 
Everton formation.-In Perry and Cape 
Girardeau counties, Missouri, opposite U n-
ion and Alexander counties, Illinois, the 
Everton formation consists mainly of light 
to dark gray finely crystalline partly shaly 
dolomite with more or less abundant scat-
tered sand grains and some dark colored 
chert. Above the dolomite occurs about 60 
feet or more of fine-grained sandstone which 
in some well records has been logged with 
the St. Peter sandstone. The total thickness 
of the formation is 47 5 feet or more. 
St. Peter sandstone.-The St. Peter sand-
stone is composed of meduim to fine well-
rounded and frosted grains. It is easily 
drilled and consistently produces fresh water 
in southeastern Missouri. A well in Cape 
Girardeau failed to encounter any sand of 
the St. Peter type. It passed directly from 
the Dutchtown formation into 60 feet of 
tight sand that probably belongs in the upper 
part of the Everton formation. Consequent-
ly it is improbable that St. Peter sandstone 
is present beneath the surface in the adjoin-
ing part of Illinois, and it is not known if 
this formation reappears farther east in any 
part of the area covered by this report. 
!Weller, Stuart, and St. Clair, Stuart, The geology of 
Ste. Genevieve County, Missouri; Missouri Bur. Gt>ology 
a nd Mines, ser. 2, vol. 22, 1928. 
Dutchtown formation.-The Dutchtown 
is a formation only recently differentiated 
from the Joachim in southeastern Missouri. 2 
It is a more or less magnesian limestone, 
mostly dark in color and characteristically 
marked by minute particles of organic mat-
ter, with variable amounts of sand and argil-
laceous material. Outcrops show that much 
of the formation is thin-bedded with part-
ings or thin beds of shale separating the 
dense to finely crystalline limestone or dolo-
mite layers. Sand grains are common and 
thin calcareous sandstone members are pres-
ent, particularly at the base of the forma-
tion. A well in Cape Girardeau passed 
through 155 feet of beds that are assigned 
to the Dutchtown formation. 
Traces of heavy oil or asphalt in calcite-
lined vugs have been observed at exposures 
of the middle part of the Dutchtown in 
Cape Girardeau County, Missouri, 3 and 
similar material has been noted in samples 
referred to this formation from a deep well 
in Trigg County, Kentucky. 4 Abundant 
organic material and traces of oil or asphalt 
suggest that under favorable conditions the 
Dutchtown formation might be the source 
of petroleum that could accumulate in local 
porous zones, if such were present, or mi-
grate into porous strata of adjacent forma-
tions. 
Joachim formation.-The Joachim for-
mation consists of more or less earthy dolo-
mite with considerable dolomitic shale in 
thin partings and beds. A fine-grained sand-
stone 4 to 10 feet thick is persistently pres-
ent about 60 feet above the base. Below 
this bed the dolomite is very sandy and its 
light gray color is in contrast with the 
darker strata of the underlying Dutchtown 
formation. The upper part of the Joachim 
is dark bluish-gray and contains thin beds 
of siltstone but no sand or chert. A well 
in Cape Girardeau records 225 feet of this 
formation. 
" Stones Rivern limestone.-A series of 
beds formerly assigned to the lower "part 
of the Plattin limestone in Missouri has 
recently been separated from that formation 
and correlated with the Stones River forma-
2McQueen, H . S., The Dutchtown, a new Lower Ordovic-
an formation in southeastern Missouri: Missouri Geol. 
Survey and Water R esources, 59th Biennial il R~port, 
Appendix I, 1937. ,. · ,', . . .. ; 
ardem, p. 17. ·.: . . 
4Ada Belle Oil Co., Hillman No. 1, 3045 t\)._..,JOJ9 feet. 
Personal communication from H . S . McQueen. ,. rc- • 
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tion of Tennessee. 5 As now recognized, 
the "Stones River" formation of Missouri 
consists of thinly to massively bedded, light 
to dark gray, bluish, or brown limestone, 
with some interbedded chert and thin layers 
of shale. It is 220 feet thick at Cape 
Girardeau. 
Plat tin limestone.-The Plattin is main-
ly dense, very fine-grained to almost litho-
graphic, bluish-gray to drab limestone that 
occurs in comparatively thin beds, but some 
dolomitic strata and some fairly dark gray 
more or less coarsely crystalline limestone 
are present. Chert occurs in varying 
amounts but i generally not abundant. At 
or near the base of the formation there is 
a widely distributed zone, locally as much 
as 25 feet thick, that contains rounded lime-
stone pebbles so small at many places that 
they resemble oolites. A well in Cape Gi-
rardeau encountered 405 feet of Plattin 
limestone, and this is the formation that is 
quarried at the plant of the Marquette 
Portland Cement Company there. 
"Decorah" formation.-Beds correlated 
with the Decorahl·formation of northeastern 
Iowa crop out at various places in eastern 
Missouri from St. Louis to Ste. Genevieve 
County and )at Valmeyer, Monroe County, 
Illinois, but have not been observed farther 
south. They consist of thin beds of dense 
fine-grained limestone separated by greenish 
calcareous shale, with ·as much as 10 feet of 
very hard sil iceous limestone locally present 
at the top. It was formerly believed. th<;1t 
this formation was absent south of the locali-
ties m.entioned and might~~ absent in south-
ern Illinois, but 25 feet of strata penetrated 
in a well at Cape Girardeau have been re-
ferred to this formation. 6 
FoRMATIONs ExPOSED IN SouTHERN 
ILLINOIS· 
ORDOVICIAN SYSTEM 
Only the uppermost part of the thick 
Ordovician section present in the Ozark 
region crops out in southern Illinois, and its 
exposures are confined to ~ narrow zone in 
and near the bluffs , of Mississippi River 
in the vicinity of Theb'es and to a few other 
smaU· areas farther north where these beds 
sulrich, E. 0., The· Murphysboro limestone in Missouri 
and Arkansas a nd some related facts and probabilities: 
Kansas Geol. Soc. Guidebook, 13th annual field conf., 
pp. 105~109, 1939. 
sMcQueen, H . S ., personal communication. 
have been brought to the surface at the crest 
of an anticline. 
Kimmswick limestone.-The Kimmswick 
formation consists entirely of massively bed-
ded comparatively pure limestone. The 
lower part of the formation contains coarse-
ly crystalline massive white strata, having 
the appearance of marble, which crops out 
conspicuously in a cut on the Chicago and 
Eastern Illinois Railroad a short distance 
south of Thebes in the SE. Y4 sec. 17, T. 
15 S., R. 3 W. Higher beds are finer-
grained and are predominantly gray to 
brownish dense limestone with more or less 
abundant scattered calcite crystals. Some 
dark-colored chert is present and is locally 
abundant. This part of the formation crops 
out at several places along the road south 
of Thebes in the SE. Y4 sec. 17, and may 
be observed to advantage nearby in the east 
bank of the Mississippi south of the railroad 
bridge during low water stages. In addition 
to the area south of Thebes the Kimmswick 
limestone is reported to crop out a quarter 
of a mile north of Thebes and on Little 
Rock Island southwest of Gale, but out-
crops at neither of these places have been 
observed recently. South of Thebes, Kimms-
wick outcrops rise to a height of about 100 
feet above the river, and this probably repre-
sents nearly the complete thickness of the 
formation. 
The upper half of the Kimmswick lime-
stone is the source of oil produced at very 
shallow depths in the Dupo and Waterloo 
fields of St. Clair and Monroe counties, 
Illinois. No indication of oil has been ob-
served in the formation where it crops out 
in Alexander County however, but this is 
not conclusive condemnation of its possibili-
ties because no signs of oil are present in the 
Kimmswick where it crops out at Valmeyer 
close to the producing fields mentioned 
above. A possibly more serious considera-
tion is that this formation in Alexander 
County does not appear to be porous. 
Th'e Kimmswick limestone has been pene-
trated at only one place on structure in 
extreme southern Illinois. This is on the 
flank of Hicks dome in Hardin County 
where it contained fresh water. 
Fernvale formation.-The Fernvale lime-
stone is a pe~sistent thin formation that over-
lies the Kimmswick everywhere in the Mis-
sissippi Valley except where it has been re-
moved by erosion. It is dark gray to brown-
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ish coarsely crystalline limestone with abun-
dant fossils, and Savage records thicknesses 
of 3 Yz and 1 Yz feet south and north of 
Thebes respectively. It may be observed to 
better advantage, however, west of Missis-
sippi River at North Main Street and 
Broadway in the city of Cape Girardeau 
where the formation is 8 feet thick. 
Thebes sandstone.-This formation is 
characteristically developed at Thebes, from 
which it was named, and it crops out inter-
mittently in and near the Mississippi River 
bluffs from one mile northeast of Gale to 
three miles south of Thebes. It is a very 
fine-grained compact sandstone, in even beds, 
and appears massive in fresh exposures but 
weathers into shaly layers. It is bluish-gray 
where fresh but weathers to yellowish-
brown at almost all exposures. The fresh 
sandstone, preserving in part its original 
gray color and even bedding, is best exhibit-
ed in a cut on Illinois State Highway No. 3 
just southeast of Gale in the NW. 14 sec. 
4, T. 15 S., R. 3 E. Its shaly we~thered 
appearance is well shown in the bank of 
Mississippi River where extensive exposures 
may be seen at low water north of Thebes 
in sec. 5 and south of Thebes in the NW. 
y:j_ sec. 28 of the same township. The 
Thebes sandstone attains a thickness of at 
least 7 5 and possibly 100 or more feet. 
Maquoketa shale.-The Maquoketa is 
an extremely persistent shaly formation 
whose thickness averages 200 or more feet. 
It separates the "Trenton" limestone from 
the overlying Devonian-Silurian limestone 
succession throughout the Illinois basin and 
surrounding areas. It consists of dark gray 
to drab or greenish silty and dolomitic shale, 
with somewhat locally developed and gen-
erally thin limestone and sandstone mem-
bers. A thickness of 349 feet of such shale 
was penetrated by a deep well drilled on 
Hicks dome in Hardin County, but because 
the strata are dipping at a rate of ·about 
15 ° at this place the actual thickness of the 
formation is undoubtedly somewhat less. 
The Maquoketa shale is referred by most 
geologists to the top of the Ordovician 
system. In Alexander County, there are 
sandstone (Thebes sandstone) and shale 
(Orchard Creek shale) that appear to be 
equivalent to parts of the Maquoketa shale, 
but because the upper shaly beds grade into 
the overlying Girardeau limestone which 
carries fossils of Silurian types, the boundary 
between the Ordovician and Silurian sys-
tems has been drawn at the base of this 
shale in the midst of what appears to be the 
local Maquoketa succession. 7 
SILURIAN SYSTEM 
The Silurian is the lest well developed 
Paleozoic system in southern Illinois. As 
currently defined, it consists of five compara-
tively thin formations, the Orchard Creek 
shale, Girardeau limestone, Edgewood for-
mation, Sexton Creek limestone, and Bain-
bridge limestone. 
Orchard Creek shale.-The Orchard 
Creek formation consists of greenish-gray to 
drab silty and slightly calcareous shale with 
a maximum observed thickness of 22 feet. 
The middle and upper parts of the forma-
tion include abundant layers of limestone up 
to 2 inches thick that are mainly earthy and 
impure but towards the top they resemble 
more and more the overlying Girardeau 
limestone into which the formation grades. 
The contact of the Orchard Creek shale 
with the Thebes sandstone is abrupt. 
Because of its shaliness the Orchard 
Creek formation is rarely well exposed. An 
18-foot slope underlain by this formation 
occurs beside State Highway No. 3 south-
east of Gale in the northern part of sec. 4, 
T. 15 S., R. 3 W., and fragments of the 
limestone layers strew the bank of Missis-
sippi River at low water in sec. 5 between 
Gale and Thebes. The best exposures of 
this formation occur in the south bank of 
Salamans Creek in the east central part 
of sec. 10 of the same township. 
Girardeau limestone.-The Girardeau 
formation consists of limestone in discontin-
uous, undulatory, lenticular layers 2 to 4 
inches thick, separated by shale partings. 
The limestone is mostly dark gray, brittle, 
lithographic and nonfossiliferous, but some 
layers are slightly crystalline and contain a 
few fossils. The shale partings are drab, 
calcareous, and some of them are very fossil-
iferous. They are most conspicuous in the 
lower part of the formation, and there 
appears to be perfect gradation from the 
Orchard Creek shale below into the Gi-
rardeau limestone above. In the upper part 
of the Girardeau formation the shale part-
ings are much thinner and are not conspic-
7Savage, T. E ., The Thebes sandstone and Orchard 
Creek shale and their faunas in Illinois: Illinois Acad . Sci. 
Trans. vol. 10, p. 265, 1917. 
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uous on fresh exposures, but this part of the 
formation weathers to lenticular beds like 
that below. A moderate amount of nod-
ular black chert is irregularly distributed 
throughout the upper part of the formation. 
An important unconformity separates the 
Girardeau limestone from the overlying 
Edgewood or Sexton Creek limestones, and 
because of unequal erosion the thickness of 
the Girardeau varies greatly. The best ex-
posure of this formation occurs at the cas-
cades of Orchard Creek south of Thebes 
near the center of theW. Yz sec. 21, T. 15 
S., R. 3 W., and other good outcrops are 
present in the south bank of Harrison Creek 
near the middle of sec. 16, T. 13 S., R. 2 W. 
About 30 feet of limestone is shown at each 
of these places and the total maximum thick-
ness of the formation is probably slightly 
greater. In the SE. Y4 sec. 5, T. 15 S., R. 
3 W., the Girardeau limestone was largely 
removed by erosion, and in the bank of 
Mississippi River the Edgewood limestone 
overlies no more than 2 or 3 feet of lime-
stone that may be assigned to the Girardeau ; 
it is entirely absent in the road-cut beside 
State Highway No. 3 southeast of Gale 
where the Edgewood directly succeeds Or-
chard Creek shale. 
Edgewood formation.-The Edgewood 
formation is a very thin and discontinuous 
limestone of variable lithology that appears 
to have been deposited in depressions eroded 
in and through the Girardeau limestone. It 
has been observed in only a small area 
in southern Illinois north and northeast of 
Thebes, and its distribution elsewhere in this 
part of the State is unknown. In the road-
cut on State Highway No. 3 southeast of 
Gale this formation is 1 Yz feet thick, over-
lies Orchard Creek shale, and is a hard 
stratum consisting partly of dark gray richly 
oolitic limestone and partly of conglomeratic 
limestone containing pebbles apparently de-
rived from the erosion of the nearby Gi-
rardeau limestone. A thicker development 
of the Edgewood may be observed at low 
water in the bank of Mississippi River in 
the SE. 0 sec. 5, -T. 15 S., R. 3 W. Here 
its most prominent part is a 3- to 4-foot bed 
of ma~sive dark gray crystalline limestone 
that is oolitic in the upper part and contains 
many 'fossils, particularly gastropods, which 
are filled with white crystalline calcite. Be-
neath this occurs about 8 feet of more thinly 
bedded strata consisting of fine-grained to 
earthy limestone, a small amount of chert, 
calcareous to silty shale, some of which is 
sun-cracked, limestone conglomerate con-
taining some fairly large pieces of Girardeau 
limestone, and a thin layer or two of coarse 
more or less hematitic oolite. At this place 
2 or 3 feet of Girardeau limestone inter-
venes between the Orchard Creek and Edge-
wood formations. Other outcrops occur 
along Salamans Creek in the E. Yz sec. 10 
of the same township. 
Sexton Creek limestone.-The Sexton 
Creek limestone in southern Illinois has 
been observed to overlie both the Edgewood 
and Girardeau limestones and may overlap 
locally upon the Orchard Creek shale. The 
Sexton Creek consists exclusively of more 
or less cherty limestone and may locally 
attain a thickness of about 40 feet although 
elsewhere it is doubtless much thinner. The 
lower .part of the formation is composed of 
gray more or less crystalline limestone with 
abundant thin tabular masses or continuous 
beds of chert. Higher strata are more mas-
sive, crystalline, generally darker colored, 
and slightly glauconitic and include much 
less chert. Above beds of this type occurs 
limestone with conspicuous pink grains that 
has been assigned by some geologists to the 
Sexton Creek and by others to the Bain-
bridge. In this report it is considered to be 
the basal member of the Bainbridge for-
mation. 
The type outcrops of the Sexton Creek 
limestone occur in the Mississippi River 
bluff in sec. 27, T. 14 S., R. 3 W., but this 
locality is not easily accessible nor is the 
limestone as favorably exposed as it once 
was. The best outcrop is now located at the 
point of the river bluffs just north of the 
mouth of Dongola Hollow in the NW. Y4 
sec. 12 of the same township, where the 
Sexton Creek underlies the Bainbridge lime-
stone, and both parts of the formation 
described above are well exposed. The out-
crops at this place are cut by two small 
faults with throws of about 20 feet and 8 
feet respectively. Much more limited out-
crops of the Sexton Creek limestone occur 
in the bluff both north and south of Thebes, 
al'ong the lower course of Orchard Creek, 
beside State Highway No. 3 at the road-cut 
southeast of Gale, in a branch of Ubedam 
Hollow, and along the north tributary of 
Harrison Creek in the northern part of sec. 
16, T. 13 S., R. 2 W. 
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Bainbridge limestone.-The Bainbridge 
limestone is probably the most unique and 
easily recognized formation in Illinois. Its 
earthy red limestone, rriore or less mottled 
with green, is equally characteristic of out-
crops and subsurface records. The basal 
member of the formation as here identified 
consists of massive partly crystalline and 
partly dense limestone, gray, brownish or 
reddish, and containing more or less abun-
dant reddish or pink calcite crystals or fossil 
fragments. These beds are well exposed in 
the Mississippi bluff just north of the mouth 
of Dongola Hollow and also crop out on the 
south side of Ubedam Hollow on the south 
line of sec. 20, T. 13 S., R. 2 W. This 
member attains a thickness of 10 to 20 feet. 
It is overlain by the typical Bainbridge lime-
stone, consisting of earthy impure locally 
shaly beds of dominant dull to bright brick 
red color, mottled or irregularly streaked 
with gray or greenish-gray. These strata 
become more shaly upward and grade into 
calcareous red, greenish and drab shale 
which is rarely exposed. The most accessi-
ble outcrops of the earthy red-mottled lime-
stone occur along Orchard Creek near the 
center of the south line of sec. 22, T. 15 
S., R. 3 W ., and along a branch of Sala-
mans Creek in the SE. 0 SW. Y4 sec. 2 of 
the same township. An exceptionally good 
outcrop is present in the upper part of a 
small forked hollow in the SW. 0 NE. ~ 
SE. y; sec. 28 of the same township. Other 
smaller exposures occur along the road and 
upper railway south of Thebes in sections 
21 and 28, in the bluff north of Dongola 
Hollow, near the center of the west line of 
sec. 12, T. 14 S., R. 2 W., in a branch of 
Ubedam Hollow near center north line sec. 
28, T. 13 S., R. 2 W., and in the north 
branch of Harrison Creek near center north 
line NE. ~ sec. 9 of the same township. 
The contact of the Bainbridge and over-
lying Bailey limestone has nowhere been 
observed and the thickness of the Bainbridge 
cannot be accurately estimated. About 40 
feet of this formation is exposed in the small 
hollow south of Thebes in sec. 28. In the 
bluff north of the mouth of Dongola Hollow 
the lowest exposed Bailey limestone occurs 
130 feet above the top of the Sexton Creek, 
but some and perhaps a considerable part 
of the 1 05-foot covered interval here is 
undoubtedly underlain by shaly strata that 
belong to the lower part of the Bailey for-
mation. 
Silurian limestone of Hardin County.-
The Maretta-Fricker well, drilled on the 
flank of Hicks dome in Hardin County, 
penetrated a thick section of the Devonian 
and Silurian limestone. The exact contact 
between these systems cannot be identified, 
but the reddish color so characteristic of the 
Bainbridge formation was first noted at a 
depth of about 1505 feet, and the strata 
from here to the top of the Maquoketa shale 
at 177 5 feet are undoubtedly Silurian. The 
upper 164 feet of this interval may be identi-
fied as Bainbridge with considerable assur-
ance. It consists of more or less dolomitic 
limestone, light gray to reddish, with very 
little chert. There is a sharp break at 1669 
feet, and the lower 106 feet of this interval 
consists mainly of somewhat dolomitic fine 
gray to brown very cherty limestone that is 
probably referable to the Sexton Creek lime-
stone. The thicknesses recorded for both of 
these formations are probably slightly in 
excess of their actual thicknesses, for the 
strata at this locality are dipping at an angle 
of about 15 ° . 
DEVON IAN SYSTEM 
The thickest outcropping section of the 
Devonian system in Illinois occurs in the 
area adjacent to Mississippi River in south-
ern Jackson, western Union, and northern 
Alexander counties where it is about 1,500 
feet thick, but the stratigraphic details are 
difficult to determine because of the deep 
weathering and alteration of the formations, 
the probable existence of important uncon-
formities, considerable lateral variation, and 
the existence of numerous structural irregu-
larities. The greater part of the Devonian 
system as it is exposed at the surface consists 
of a monotonous succession of novaculitic 
chert. 
Bailey limestone .- The Bailey limestone 
is a thin-bedded very earthy and siliceous 
formation that contains much chert. The 
limestone is medium gray, dense or slightly 
shaly, and occurs mostly in beds less than 
4 inches thick. It weathers to buff or gray, 
and much of it is so impure that when it is 
completely leached of its lime content the 
strata are not reduced in thickness. Chert 
is present in irregularly rounded nodules or 
thin more or less continuous sheets that at 
many places have no sharp outer boundaries 
and seem to grade into the surrounding lime-
stone. In southern Jackson and northern 
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Union counties the chert is mostly gray, but 
towards the south its color becomes darker 
and it is locally almost black. It commonly 
weathers to light olive drab or gray colors. 
Parts of the Bailey limestone may become 
quite shaly upon weathering, and calcareous 
or dolomitic shaly beds, commonly greenish, 
are present in the lower part of the forma-
tion. 
Unweathered Bailey limestone is well ex-
posed in the Mississippi River bluffs at many 
places, particularly in T. 11 S., R. 3 W., 
where sheer cliffs rise to a height of more 
than 100 feet, but there is no place where 
the complete thickness of the formation can 
be accurately estimated. It is certainly more 
than 200 feet and may be as much as 350 
feet thick as suggested by the record of the 
Barsinger well recently drilled near Grand 
Tower. The contact with the Bainbridge 
limestone has not been observed and these 
two formations may be transitional. Local 
development of red color similar to that in 
part of the Bainbridge formation occurs in 
the lower part of the Bailey in the SW. 0 
SW. Y<t' sec. 12, T. 15 S., R. 3 W., and in 
the NW. Y<i SW. 0 sec. 19, T. 15 S., R. 
2 W., and shale similar to some of that 
present in the upper part of the Bainbridge 
may be seen grading upward into impure 
cherty Bailey limestone in the south bank of 
Horse Creek in the SW. Y4 sec. 23, T. 14 
S.,R.3W. 
A fine exposure of weathered Bailey lime-
stone may be studied in a deep cut along 
State Highway No. 3 in the S. Vz of sec. 
15, two miles southeast of Thebes. Here the 
stratification continues evenly from knobs 
of unweathered limestone into the weath-
ered portion of the formation, and it is evi-
dent that weathering has produced a notable 
increase in chert content. Here and else-
where continuous chert layers up to 6 inches 
or more in thickness make up much of the 
weathered formation; in the unweathered 
limestone, chert beds of comparable magni-
tude occur only in the upper part of the 
formation. 
The transition of the Bailey limestone 
into the overlying Grassy Knob chert is well 
shown in the bluff above Big Muddy River 
in the SW. 0 sec. 27, T. 10 S., R. 3 W., 
in southern Jackson County. 
Grassy Knob chert.-The Grassy Knob 
constitutes the lower part of the light gray 
to white novaculitic chert succession that is 
the most prominent part of the Devonian 
system in southwestern Illinois. It is 185 
feet thick in the Barsinger well near Grand 
Tower. In the bluffs above Big Muddy 
River in the SW. Y4 sec. 27, T. 10 S., R. 
3 W., the transition from Bailey to the 
Grassy Knob is well exposed. Bedded chert 
becomes more prominent and the interbed-
ded layers of impure limestone become thin-
ner. The chert gradually grades from the 
gray color characteristic of the Bailey in 
this area to white with irregular fine mot-
tling of gray or brown. As the chert be-
comes more massive, stylolitic partings ap-
pear. At this locality the lower third of the 
Grassy Knob is composed principally of 
chert in beds up to a foot or more thick; the 
middle third is extremely massive chert, 
partly a firmly cemented breccia, with some 
stylolitic partings but little indication of 
bedding; and the upper third is mainly con-
cealed by talus but probably consists of 
alternating layers of chert and dolomitic 
limestone. Fossils are scarce throughout the 
entire formation. 
The Grassy Knob is so similar to the 
higher Clear Creek chert that they are 
difficult to differentiate except where the 
intervening Backbone limestone or its cherty 
equivalent can be identified. The most char-
acteristic part of the Grassy Knob is its 
extremely massive middle portion which 
forms a prominent bluff consisting of 80 
feet of solid chert in the NW. corner of 
sec. 32, T. 13 S., R. 2 W., and in the neigh-
boring parts of adjoining sections. At most 
places it is considerably shattered, however, 
and crops out less conspicuously. Large 
blocks tumble down the hillsides and sharp 
fragments of white chert fill the beds of 
ravines. It is believed to underlie Atwood 
Ridge in the E. Vz sec. 33, T. 12 S., R. 2 
W ., Vick Hill in the SW. }4 sec. 8 and 
Bass Hill in the NW. Y4 sec. 10, both in 
T. 14 S., R. 2 W. Similar material is well 
exposed in a tributary to Ambeer Branch 
in the NW. ;4 sec. 5, T. 15 S., R. 2 W. , 
and in the neighboring part of sec. 32 to the 
north, as well as at many other places. 
In Alexander County the basal part of 
the Grassy Knob is less cherty than it is in 
southern Jackson County. More or less 
well bedded siliceous clay, probably pro-
duced by the leaching of impure limestone, 
makes up a progressively greater proportion 
of the lower strata as they are traced south-
ward. This part of the section is exposed 
by the roadside in the upper part of Dongola 
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Hollow in the SW. Yi SE. Yi sec. 7, T. 14 
S., R. 2 W., in the valley of Wolf Creek 
near the center E. Vz sec. 18, T. 15 S., R. 
2 W., and at the Olive Branch silica mine 
near the SE. corner of sec. 29 of the same 
township. At the last two localities the 
exposed beds are probably close to the top 
of the Bailey limestone. 
The Grassy Knob chert is probably suc-
ceeded unconformably by the Backbone 
limestone. This contact is exposed in the 
bluff above Big Muddy River in the SW. Yi 
sec. 27, T. 10 S., R. 3 W., and in the south 
bank of a large tributary to Hutchins Creek 
in the SE. Yi sec. 23, T. 11 S., R. 3 W. 
At both of these places the contact is sharp, 
and massive crystalline fossiliferous Back-
bone limestone slightly overhangs fine-
grained impure limestone, probably dolo-
mitic, with nodules and beds of chert. In 
southern Union County and in Alexander 
County, no outcrops of the Backbone for-
mation have been recognized. In this area 
the upper limit of the Grassy Knob chert 
is uncertain and strata of Backbone age 
are probably present at least locally. 
Backbone limestone.- The Backbone 
limestone is better exposed in the bluff above 
Big Muddy River in the SW. Yi sec. 27, 
T. 10 S., R. 3 W., than it is at the southern 
end of Backbone Ridge north of Grand 
Tower, both in Jackson County. Its most 
extensive outcrops, however, occur in Union 
County along Hutchins Creek from sec. 1 
to sec. 25, T. 11 S., R. 3 W., and in the 
banks and hills above a tributary to that 
stream in sees. 14 and 23 of the same town-
ship. At all these places it consists of light 
gray massive crystalline limestone that be-
comes increasingly cherty to the southeast. 
Some portions of this limestone are very 
fossiliferous and much of it is crinoidal. It 
commonly weathers to a rough surface upon 
which crinoid stem segments, some of large 
size, are conspicuous. 
No chert has been observed in this for-
mation at Backbone Ridge. In the bluff 
above Big Muddy River some chert is pres-
ent in the 100 feet of limestone which makes 
up the lower part of the formation but it is 
neither abundant nor conspicuous. Along 
Hutchins Creek, and particularly above its 
tributary in sec. 23, some 30 feet of massive 
chert-free limestone occurs at the base of the 
formation which grades upward into some-
what finer-grained and probably more silice-
ous limestone in which more or less irregular 
beds of chert are present. As the chert be-
comes more abundant the Backbone lime-
stone loses much of its massive appearance. 
Much of the chert is highly crinoidal and 
where weathered contains abundant casts of 
crinoid stem segments. Bryozoans are like-
wise present, but other types of fossils are 
comparatively scarce. In these respects the 
Backbone chert differs and can be distin-
guished from the cherts of the overlying and 
underlying formations. 
There is no place where the thickness of 
the Backbone limestone can be accurately 
estimated. In the Barsinger well near 
Grand Tower 150 feet of this formadon 
occurs immediately beneath the alluvium, 
and in southern Jackson and northern 
Union counties it may attain a thickness of 
200 feet or more. To the south, however, 
it is probable that the formation is much 
thinner and locally it may be absent. The 
Backbone limestone succeeds the Grassy 
Knob chert unconformably, as noted in the 
description of that formation. It is likewise 
overlain unconformably by the Clear Creek 
chert. This contact has been observed only 
in the W.P.A. quarry near the south end 
of Backbone Ridge where it is sharp and 
undulatory. 
Unweathered Backbone limestone crops 
out only at the places mentioned above and 
in a small area along Clear Creek in the 
SE. 0 sec. 29, T. 11 S., R. 2 W., and the 
presence of weathered Backbone limestone 
elsewhere is more or less uncertain. Crinoi-
dal and bryozoan-bearing chert character-
istic of this formation has been observed 
in place along the new Forest Service road 
at or near the NE. corner of sec. 9, T. 
11 S., R. 3 W., and in the bank of Silica 
Hollow in the SW. y:i SE. 1~ sec. 35 of 
the same township. It doubtless is contin-
uously present between these places. Far-
ther south, however, no outcrops of this 
formation have been recognized but it must 
be present at least locally because fragments 
or blocks of crinoidal bryozoan-bearing chert 
were found in the NW. y:i NE. Yi sec. 33, 
T. 12 S., R. 2 W., and near the center sec. 
3 T. 1 + S., R. 2 W. Blocks of bluish-gray 
porous chalcedonic chert with fossils similar 
to those in the lower part of the Backbone 
limestone occur in the quarry of the Novacu-
lite P aving Company at Tatumville, but the 
thin stratum from which they have been de-
rived was not located in the quarry face. 
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Nevertheless they are evidence that the 
Backbone limestone is probably present, al-
though perhaps very thin. 
Clear Creek chert.-The Clear Creek 
chert is the most extensively exposed and 
probably the thickest of the Devonian for-
mations in southern Illinois. It consists 
principally of novaculitic chert, although 
fine-grained very siliceous limestone in vari-
able amounts is present at many outcrops in 
northern Union County. Much of the 
chert, particularly in this northern area, is 
white, somewhat calcareous, and has the 
appearance of unglazed porcelain. This 
type of chert, where unweathered, encloses 
subordinate amounts of fine-grained siliceous 
limestone in thin discontinuous beds, nodule-
like masses, and slender cylindrical strands 
which penetrate the chert in all directions. 
Where the limestone has been removed by 
leaching, the chert has been left as an exceed-
ingly rough, porous, vesicular mass. This 
type of chert is well exposed in the bank of 
Hutchins Creek in the SE. y,:t: sec. 1, T. 11 
S., R. 3 W., and along Darty Creek in the 
north part of sec. 15, T. 12 S., R. 2 W., 
where at places it spalls off in thin irregular 
slabs parallel to the surface of exposure. 
The porcellaneous chert is probably largely 
of secondary origin, and well developed 
stylolitic seams cut the chert, locally sepa-
rate chert from siliceous limestone, and at 
a few places have been observed to pass com-
pletely from chert to limestone. The silica 
deposits worked extensively west of Elco 
and elsewhere in the vicinity are believed to 
have been largely produced by the weather-
ing and leaching of this type of chert. 
There are all gradations between the 
type of chert described above and the denser, 
less calcareous bedded chert characteristic of 
the Grassy Knob formation which appears 
to be most extensively developed in the Clear 
Creek formation in its lower part and in 
the southern area of its exposure. Outcrops 
of these two formations are in general so 
similar that it is exceedingly difficult to 
differentiate them. The Clear Creek is 
much more fossiliferous than is the Grassy 
Knob, -particularly in its upper part, and 
some beds are literally crowded with speci-
mens. They are preserved almost exclusive-
ly as molds and casts, and excellent speci-
mens may be obtained from some of the 
harder weathered chert layers. Very mas-
sive chert, such as constitutes the middle 
part of the Grassy Knob formation , is not 
abundant in the Clear Creek limestone 
whose beds are generally distinct and not 
more than one foot thick. Some massive 
chert, however, is locally present in the 
Clear Creek and provides large boulders on 
the slopes and in the ravines of Bald Knob 
southwest of Alto Pass and elsewhere. 
There is no place where the thickness of 
the Clear Creek formation can be measured. 
It cannot be less than 300 feet thick and 
may attain a maximum considerably in ex-
cess of this figure. Bald Knob, which rises 
600 feet above the valley of Clear Creek, 
is composed of Clear Creek chert from top 
to bottom but this is probably not a measure 
of the formation's thickness because the 
hill is believed to mark a structural high. 
The Clear Creek chert unconformably 
overlies the Backbone limestone. Its contact 
with the overlying Dutch Creek sandstone 
has been observed in the bank of Clear 
Creek near the west line of sec. 27, T. 11 
S., R. 2 W. At this place the upper part 
of the Clear Creek formation consists of 
gray fine-grained siliceous limestone with 
subordinate chert. It is directly overlain 
by sandstone with no suggestion of transi-
tional beds, and an unconformity may also 
occur at this horizon. 
Dutch Creek sandstone.-The Dutch 
Creek sandstone is a comparatively thin 
and highly characteristic formation. It is 
the only restricted zone in the Devonian 
succession of southwestern Illinois that can 
be invariably recognized, but actual out-
crops of this formation in place are not 
abundant. Residual boulders, however, are 
widespread, and their number and size give 
some hint as to the proximity of their source 
bed. 
The Dutch Creek is a massive sandstone 
composed almost exclusively of rounded 
grains of the St. Peter type, doubtless de-
rived from the erosion of older strata in 
the Ozark region of Missouri. The sand-
stone is commonly white or lightly iron-
stained and friable but its weathered sur-
faces are case-hardened and stained dark 
brown by limonite. Boulders derived from 
this formation are resistant, but once the 
outer surface is broken the interior generally 
crumbles readily. For this reason residuum 
from the Dutch Creek persists upon many 
hill tops and slopes west of its present out-
crop' but disintegrates rapidly along the 
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stream courses where it is mingled with 
abundant sharp chert fragments; conse-
quently the sandstone boulders are not com-
monly transported far by the streams. Lo-
cally the Dutch Creek sandstone is more or 
less quartzitic and may be brecciated and 
more or less heavily impregnated with limo-
nite, these alterations probably having been 
accomplished by agencies accompanying local 
structural disturbances and deformation. 
The formation is almost everywhere fossil-
iferous and probably was very calcareous 
originally. The fossil s, many of them large 
and conspicuous, are preserved as casts and 
molds, and the surfaces of the sandstone are 
commonly coarsely pitted as the result of 
weathering and enlargement of the fossil 
cavities. 
Good outcrops of the Dutch Creek sand-
stone occur in the northeast bank of Clear 
Creek near the west line of sec. 27, T. 11 
S., R. 2 W., in the bank of Darty Creek 
in the SW. Yi SE. !4 sec. 10, T. 12 S., 
R. 2 vV. , beside the road in the SE. !4 
NW. 0 sec. 26 of the same township, near 
the head of South Ripple Hollow at the 
center of sec. 8, T. 14 S., R. 2 W., by the 
roadside south of Delta in the NW. 01. , 
SW. Y'i sec. 21 of the same township, and 
by the roadside south of Elco in the SW. 
Yi NW. 0 sec. 19, T. 14 S., R. 1 W. At 
only the first of these places can the thick-
ness of the formation be estimated and here 
it cannot be much more than 10 feet. Else-
where it is probably thicker but it is unlikely 
that it anywhere exceeds 30 feet. 
The Dutch Creek sandstone probably 
overlies the Clear Creek chert with slight 
unconformity. It grades upward into the 
Grand Tower limestone through a few 
inches or feet of calcareous sandstone and 
sandy limestone. This transition is best ex-
posed at the point of the hill south of Dutch 
Creek in the NE. !4 sec. 19, T. 12 S., 
R. 2 vV., and was also observed in the south 
bank of Clear Creek in the SE. !4 SW. !4 
sec. 27, T. 11 S., R. 2 W. The Dutch 
Creek sandstone is not exposed near Grand 
Tower but at the Devil's Bakeoven north 
of Backbone Ridge the lowest strata of the 
Grand Tower limestone observable at low 
water are filled with rounded sand grains 
of St. Peter type. 
Sandstone very similar to the Dutch 
Creek and composed almost exclusively of 
similar rounded grains but without the casts 
of fossils occurs in the Cretaceous deposits. 
Such sandstone may be seen in a cut of the 
Missouri Pacific Railroad in the NW. ;4 , 
SE. !4 sec. 28, T. 15 S., R. 3 W., and 
boulders of similar sandstone occur on the 
hillside in the NvV. Y'i sec. 29, T. 12 S., 
R. 2 W., where the Dutch Creek formation 
is below drainage. Massive sandstone be-
lieved to be of similar age is present along 
the hillside southeast of the road near the 
center of sec. 11, T. 13 S., R. 2 vV., at a 
higher elevation than the outcrops of the 
" Misenheimer" shale. 
Grand Tower limestone.-The Grand 
Tower limestone is best exposed at the 
Devil's Bakeoven north of Grand Tower8 
where nearly the entire thickness of the 
formation, 124 feet as measured by Savage, 
may be observed. It consists of light to dark 
gray, generally granular to finely crystal-
line, more or less thick-bedded limestone, 
of which the lower beds are very sandy and 
some of the higher strata are argillaceous 
and slightly shaly. The lightest colored beds 
occur in the lower part of the formation, 
and the little chert which is present is con-
fined to the uppermost strata. It is fossil-
iferous throughout although specimens are 
not especially common except in a few 
restricted layers. The Grand Tower lime-
stone in northern Union County is similar 
in character, but outcrops are restricted and 
the formation appears to thin out to the 
southward and is not known to extend much 
south of Highway 146. Good exposures 
occur, however , in the SW. 0 NW. 0 
sec. 1, T. 11 S., R. 3 W., near the middle 
of the south line of sec. 27 , T. 11 , S_.,~: R. 2 
vV., and along the hillside in the E. Yz sec. 
19, T. 12 S., R. 2 W. Sink-holes mark the 
outcrop of this formation, as at the first 
locality mentioned above and along the road 
through the center of sec. 10, T. 12 S., R. 
2 w. 
The Grand Tower limestone succeeds 
the Dutch Creek sandstone conformably 
but appears to be separated by an uncon-
formity from the overlying "Lingle" lime-
stone. This contact has been observed only 
in the hills north of Grand Tower where 
an abrupt change in lithology and fossils 
occurs. 
BTower R ock near the Missouri side of the Mississippi 
River from which the town of Grand Tower was named 
consist s of Bailey limestone. 
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"J1,1isenheimn·" shale and " Lingle" and 
"Alto" limestones.-The strata intervening 
between the Grand Tower limestone (or 
the Dutch Creek sandstone where the 
Grand Tower is absent) and the black 
Mountain Glen shale (or Springville shale 
where the Mountain Glen is absent) have 
been referred by Savage to the Misenheimer 
shale and the Lingle and Alto limestones. \) 
Restudy of this area, however, suggests that 
the recognition of these formations may be 
neither stratigraphically logical nor practi-
cally feasible. 
Limestone referred to the Lingle appar-
ently overlies the Grand Tower uncon-
formably in the Devil's Bakeoven and Back-
bone Ridge. It is mainly dark and more or 
less impure with some shaly layers, and 
certain strata are crowded with fossils. In 
northern Union County outcrops occur in 
the NE. ~4 NE. y.4 sec. 2, T. 11' S., R. 3 
W., near the center of the E. line of the 
SE. y.4 sec. 21, T. 11 S., R. 2 W., and 
near the center of the N. line NE. y.4 sec. 
34 of the same township. At the last place 
chert is present in certain layers and some 
dark oolitic limestone occurs. Some of the 
beds are exceedingly fossiliferous. To the 
south these strata become shaly. Limestone 
of the Lingle type associated with shaly and 
silty strata occurs in several small outcrops 
in the south bank of Darty Creek in the 
SE. y.4 sec. 10, T. 12 S., R. 2 W. Lime-
stone referable to the Lingle is also exposed 
near the middle of the E. Yz sec. 19 and 
near the NW. corner of sec. 29, T. 12 S., 
R. 2 W. South of Jonesboro limestone of 
the Lingle type is known only near the 
headwaters of Lingle Creek in the south-
west part of sec. 26 and along Misenheimer 
Creek in the west part of sec. 35, both in 
T. 13 S., R. 2 W. At these places boulders 
of hard dark gray finely crystalline crinoidal 
chert-bearing limestone have tumbled out 
of the hillsides from above silty shale that 
has been referred to the Misenheimer. 
On Darty Creek in the SE. y.4 sec. 10 
and at the spillway of the State Pond in 
the S. Yz of sec. 14, T. 12 S., R. 2 W., the 
black Mountain Glen shale overlies very 
dark and siliceous chert-bearing limestone 
with few fossils which is typical of the Alto 
formation. The thickness of these strata 
and their relations to the underlying Lingle 
limestone are not known. The contact with 
9Savage, T. E., The D evonian formation of Illinois : 
Am. Jour. Sci . 4th Ser. , vol. 49, pp. 176- 177, 1920. 
the overlying black shale, however, is sharp 
and doubtless unconformable. Very silty 
and impure limestone or calcareous siltstone 
that may be referable to the Alto overlies 
the Lingle limestone along Clear Creek in 
the NE. 0 sec. 34, T. 11 S., R. 2 W ., 
crops out by the roadside in the NW. y.4 
sec. 1, T. 13 S., R. 2 W., underlies the 
Springville shale (the black shale is absent) 
along a tributary of Dutch Creek near the 
south line of the same section and in the 
NW. y.4 of the adjoining sec. 12, and occurs 
along a tributary of Cooper Creek in the 
SE. y.4 NE. ~~ sec. 2, T. 14 S., R. 2 W. 
Along the eastern margin of the Devonian 
area south of Jonesboro neither the Grand 
Tower limestone nor the Mountain Glen 
shale is present, and with the exception of 
the localities mentioned the strata interven-
ing between the Dutch Creek sandstone and 
the Springville shale consist of shaly, silty, 
and siliceous beds that are for the most part 
much leached and altered from their original 
condition. Locally, as in the SW. ~ sec. 
26 and NW. y.4 sec. 35, T. 13 S., R. 2 W., 
fossiliferous limestone of the Lingle type is 
present, and the name Misenheimer shale 
was applied to the underlying argillaceous 
strata. Throughout this area, however, the 
upper Devonian beds are greatly disturbed. 
Small faults are abundant, the direction of 
strike changes rapidly, and dips vary greatly 
both in amount and direction, with many 
reversals. Consequently the working out of 
any general stratigraphic section has proved 
to be impossible and the recognition of 
Savage's three formations or any other con-
sistent subdivisions of this section is im-
practicable. Lithologically some of these 
strata are very similar to the Mississippian 
Springville shale. 
In a general way the lower part of the 
post-Dutch Creek Devonian strata of this 
area was originally less calcareous and more 
argillaceous than much of the upper part. 
It probably consisted largely of silty poorly 
bedded bluish-gray shale that, as now visible 
in outcrops, is weathered to a buff or drab 
color. Some zones near the base contain 
abundant impressions of a very few species 
of fossils. Such beds may be seen beside the 
road in the SW. y.4 sec. 26, T. 13 S., R. 2 
W. Shale of similar type but less fossilifer-
ous and possibly occupying higher strati-
graphic positions crops out along the creek 
in the NE. y.4 sec. 11 of the same township. 
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The upper and probably the greater part 
of the post-Dutch Creek Devonian succes-
sion has been observed nowhere south of 
Jonesboro in unweathered condition. In its 
outcrops it resembles both the shale below 
the limestone with Lingle fossils and some 
phases of the Springville shale. Although 
some shale is present, much of this material 
\Vas originally more or less calcareous and 
it crops out as buff or drab siliceous argil-
laceous and silty minutely porous beds. A 
few strata are dark chocolate brown with 
local green tints and are obviously much 
altered from their original condition. Bed-
ding is generally good and the layers vary 
in thickness from two to ten inches. Fossils 
are rare. Dark chert occurs locally in more 
or less continuous beds, and large irregular 
tabular chert nodules with rounded surfaces 
weathered white but olive brown inside 
occur along some of the stream courses. 
One of the best places to observe these beds 
is a bank on the east side of a tributary of 
Lingle Creek near the center of the NW. Vi 
sec. 23, T. 13 S., R. 2 W. They are also 
well exposed in the SW. 0- SW. y.4 sec. 
13 of the same township. 
Because of their disturbed structural con-
dition estimation of the thickness of these 
upper Devonian beds is difficult and uncer-
tain if not impossible. The records of wells 
drilled a short distance east of their zone 
of outcrop suggest, however, that they total 
about 200 feet although this thickness may 
diminish considerably to the south. 
Mountain Glen shale.-This formation 
attains a maximum thickness of about 50 
feet and consists of hard well-laminated 
black carbonaceous shale of the Chattanooga 
type. Its complete thickness may be observed 
just below the spillway of the dam at the 
State Pond in the S. Yz sec. 14, T. 12 S., 
R. 2 W. A good outcrop is also present in 
the south bank of Darty Creek in the SE. 
;4 sec. 10 of the same township. The 
probably unconformable contacts of this 
formation with the overlying Springville 
shale and underlying Alto limestone are 
exposed at these two places. Smaller out-
crops occur in gullies on the west sides of 
Iron Mountain in sec. 34, T. 11 S., R. 2 
W. , and a similar ridge north of Clear 
Creek in sec. 27 and near the center of the 
NW. 0 sec. 29, T. 12 S., R. 2 W. No 
outcrops of Mountain Glen shale are known 
between Jonesboro and Elco and it is be-
lieved to be absent throughout most of this 
area, as near the middle of the south line of 
sec. 1, T. 13 S., R. 2 W., Springville shale 
directly overlies very impure limestone re-
ferred to the top of the AI to formation. It 
reappears to the south, however, for there 
is a small outcrop of black shale by the 
roadside near Elco in the NW. 0 SE. ~4 
sec. 18, T. 14 S., R. 1 W., and other ex-
posures occur in the neighboring part of 
the Dongola quadrangle just to the east. 
The Mountain Glen shale corresponds 
to part of the dark Sporangites-bearing New 
Albany shale of Upper Devonian or Lower 
Mississippian age which is persistently de-
veloped to a thickness of about 200 feet 
throughout the Illinois basin. 
Devonian limestone of Hardin County.-
Devonian limestone occurs at the surface 
on the crest of Hicks dome in Hardin 
County, but actual exposures are very few. 
The best available evidence indicates that 
the outcropping beds are about 350 feet 
thick. The Maretta-Fricker well, drilled 
on the flank of Hicks dome, penetrated 1675 
feet of Devonian and Silurian limestone. 
The exact boundary between the strata of 
these two systems cannot be determined, 
but at least the lower 271 feet is Silurian 
and most of the remaining 1404 feet is 
undoubtedly Devonian. This is the only 
well in extreme southern Illinois that has 
completely penetrated the Devonian system, 
and the thickness of the Devonian encoun-
tered here is proof that this system is thick 
and well developed throughout the area 
covered by this report. 
The various Devonian formations recog-
nized in Union County cannot be satis-
factorily identified in the record of the 
Maretta-Fricker well. The Dutch Creek 
sandstone may be represented by 13 feet 
of sandy limestone that occurs 219 feet be-
low the top of the Devonian limestone. 
Overlying strata are mostly coarsely crystal-
line gray to brownish limestone with some 
chert, although darker colored finer gray 
beds occur, particularly at the top. Lithol-
ogy suggests that most of this interval is 
referable to the Grand Tower limestone 
but it is likelv that a small thickness of 
Lingle limesto~e is also present. Below the 
sandy zone the limestone is dolomitic, finer 
grained, gray to brownish, and very cherty; 
and doubtless a more or less complete suc-
cession of Clear Creek, Backbone, Grassy 
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Knob, and Bailey formations are present 
but cannot be separated. A few fossils 
found in the residual Devonian chert on 
Hicks dome substantiate the conclusion that 
Lingle and Grand Tower limestone and 
Clear Creek chert are represented in the 
outcropping part of the Devonian system. 
New Albany shale.-The New Albany 
shale is a persistent formation 200 or more 
feet thick which separates the Mississippian 
and Devonian limestones in Indiana and 
neighboring parts of Illinois and Kentucky. 
Its age is doubtful and it has been referred 
variously to either or both the Devonian or 
the Mississippian systems. Possibly it trans-
gresses this systemic boundary. 
The New Albany consists of black well-
laminated Sporangites-bearing shale of the 
Chattanooga type. It crops out in a narrow 
belt high on the flanks of Hicks dome in 
Hardin County where it is estimated to 
attain a thickness of 440 feet. The much 
thinner Mountain Glen shale of Union 
County is doubtless equivalent to part of 
this formation, and perhaps a large part of 
the post-Grand Tower Devonian section 
of Union County and the Springville shale 
at the base of the Mississippian pass east-
ward in to similar black shale and should 
likewise be correlated with parts of the New 
Albany. A good outcrop of the New Albany 
shale and its contact with overlying weath-
ered Burlington-Keokuk limestone may be 
seen along the south fork of Hicks Branch 
in the NW. ~ SE. }4 sec. 25, T. 11 S., 
R. 7 E. 
MISSISSIPPIAN SYSTEM 
Rocks of the Mississippian system attain 
a maximum thickness of nearly 3000 feet in 
southern Illinois, and, throughout the region 
covered by this report, occur at the surface 
in a larger area · than do the rocks of any 
other system. The lower half of the Mis-
sissippian system, the Iowa series, consists 
largely of more or less cherty limestone, 
and the upper half, or Chester series, is 
composed of alternating sandstone and lime-
stone-shale formations. 
IOWA SERIES 
Springville shale.-In Union and Alex-
ander counties the black shale of possible 
late Devonian age is succeeded unconform-
ably by the Springville shale, but no similar 
formadon is present in Hardin County 
where the base of the Mississippian system 
comes to the surface well up on the flanks 
of Hicks dome. Somewhere in the inter-
vening region the Springville shale pinches 
out or grades laterally into another type of 
strata that cannot be distinguished either 
from the overlying or the underlying beds. 
The Springville is a dominantly siliceous 
rather than an argillaceous formation, al-
though the greater part possesses shaly bed-
ding. Northwest of Jonesboro the lower 
few feet consists of fairly plastic greenish 
shale and includes a thin and impure gray 
limestone mottled with green. These strata 
are best exposed below the spillway of the 
State Pond in sec. 14 and in the south bank 
of Darty Creek in the SW. yt_ sec. 11, both 
in T. 12 S., R. 2 W. Higher beds become 
increasingly hard and siliceous, particularly 
to the south, and pass into the so-called 
"calico-rock" at the top of the formation. 
The Springville shale attains a maximum 
thickness of about 60 feet. 
The shaly beds of this formation are 
greenish-drab except for irregular dark red 
layers and areas in the lower part. They 
are well exposed in the east bank of the 
creek in the S. Vz sec. 1, T. 13 S., R. 2 W., 
and in an old quarry beside State Highway 
146 in the NE. y.4 sec. 23, T. 12 S., R. 2 
W. The upper 10 to 20 feet of the forma-
tion where unweathered, as in the creek bed 
in the SE. !.4- SW. 0 sec. 13, T. 13 S. , 
R. 2 W., is light bluish-gray and looks like 
fine-grained thin-bedded limestone but does 
not effervesce with acid. It is commonly 
weathered to ashy gray rock in beds two 
inches to a foot thick cut into rhrombohedral 
blocks by close-set joints. The term "calico-
rock" was apparently suggested by the irreg-
ular red, brown, and black stains that occur 
as patches on the fracture surfaces and as 
bands which transect the bedding parallel 
to some of the joints. This part of the for-
mation is well exposed along Lingle Creek 
in the NE. ~ sec. 26, T. 13 S., R. 2 W. 
Burlington-Keokuk limestone.-This 
name is used for a considerable thickness 
of siliceous almost entirely nonfossiliferous 
limestone which underlies the Warsaw lime-
stone in southern Illinois. Farther north 
in the Mississippi Valley the Burlington 
and Keokuk limestones occupy a similar 
position, and this correlation is reasonably 
certain even though fossil evidence is lack-
ing. The reddish comparatively thin Fern 
Glen limestone underlies the Burlington to 
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the north, but strata of this age have not 
been identified in southern Illinois, and it 
is uncertain whether or not they constitute 
the lower part of the siliceous limestone 
succession in this part of the State. 
The Burlington-Keokuk limestone crops 
out in the area covered by this report only 
on the flanks of Hicks dome in Hardin 
County and in south-central Union and 
the neighboring parts of Alexander and 
Pulaski counties. It is estimated to attain 
a thickness of about 550 feet in Hardin 
County and about 300 feet a short distance 
northwest of Ullin. Between the latter 
locality and Alto Pass it thins still further 
and cannot be separated satisfactorily from 
the overlying Warsaw-Salem limestone. 
The Burlington-Keokuk limestone uncon-
formably overlies the Springville shale to 
the west and the New Albany shale to the 
east, and these contacts are commonly 
marked by a glauconitic zone. In the vicin-
ity of Elco in northeastern Alexander Coun-
ty the Hartline chert occurs at the base of 
the formation. This member is 30-50 feet 
thick and consists of gray, well-bedded to 
granular novaculitic chert which is well 
exposed in the bluff west of Ullin in sec. 
21, T. 1+ S., R. 1 W. This is the source 
of the "ganister" which has been mined near 
Elco. To the north this member thins and 
disappears or grades into siliceous limestone 
similar to overlying beds. 
Near Ullin the major part of the Burling-
ton-Keokuk formation consists of fine-
grained bluish-gray limestone with banded 
chert. Outcrop of this type occur beside 
the bridge in the NW. Y:4 sec. 22 and along 
the road south of the center of sec. 14, T. 
14 S., R. 1 W. North of Elco the formation 
is mainly thin-bedded light gray finely gran-
ular very siliceous limestone with only a 
small amount of chert. Good outcrops occur 
along the creek which parallels the railroad 
in the SE. }4 sec. 1, T. 13 S., R. 2 W., and 
the NW. !4 sec. 7, T. 13 S., R. 1 W. This 
limestone is commonly much weathered and 
altered to bright red more or less coarsely 
porous cherty residuum that preserves the 
bedding of the original limestone but breaks 
down readily into fine red chert rubble. It 
is well exposed at numerous places along the 
road between Jonesboro and Elco. 
Unweathered limestone of the Burling-
ton-Keokuk formation is rarely exposed in 
Hardin County, but, as observed in the bank 
of Goose Creek in the NW. Yi- SW. Yi sec. 
32, T. 11 S., R. 8 E., it is siliceous and 
almost black. For the most part the forma-
tion is represented by secondary chert that 
has been produced by the silicification of 
evenly bedded limestone. This chert is gen-
erally blocky and is gray, bluish, or yel-
lowish-brown, and may be either compact 
and brittle or finely porous and tough. 
Much of it is marked by pinkish or light 
brownish bands that are concentric or de-
veloped parallel to joints and bedding-
planes. 
Warsaw-Salem limestone.-The War-
saw and Salem limestones, which are distin-
guished elsewhere in Illinois and adjacent 
states, have not been separated in southern 
Illinois. They crop out only in Union and 
northern Pulaski counties and on the sides 
of Hicb dome in Hardin County. They 
attain a combined thickness of about 250 
feet in Hardin and southern Union counties 
but probably thin northward toward Alto 
Pass. These formations constitute the mid-
dle part of the thick Lower Mississippian 
limestone succession in southern Illinois and 
pass conformably into the overlying and 
underlying formations. 
The lower three-fourths of the Warsaw-
Salem limestone of Hardin County is mainly 
dark gray to black, fine-grained, somewhat 
cherty, and sparsely fossiliferous. These 
beds are well exposed along the creek in the 
SW. }4 sec. 25, T. 11 S., R. 7 E. They 
become silicified on weathering and alter to 
brittle fossiliferous chert. The upper fourth 
of this limestone in Hardin County and the 
whole of it in Union County consists mainly 
of granular more or less crystalline light 
gray limestone, some of which is highly 
crinoidal or crowded with bryozoans. To 
the west oolites are locally present in con-
siderable abundance, and in weathering the 
limestone commonly spalls off in thin plates 
parallel to the surface of exposure. To the 
east some calcareous shale and shaly lime-
stone are present. Good exposures occur at 
the large abandoned quarry in the face of 
the bluff in the NE. 0 sec. 14, T. 14 S., 
R. 1 W., and along Big Creek in the north-
ern part of sec. 33, T. 11 S., R. 8 E. In 
both areas the light gray limestone weathers 
to red coarsely porous rubbly chert. 
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St. Louis limestone.-The St. Louis lime-
stone crops out extensively in southeastern 
Union County and adjacent areas and on the 
sides of Hicks dome and between Elizabeth-
town and Cave in Rock in Hardin County. 
It is about 350 feet thick throughout most 
of southern Illinois, but appears to thin 
northwestward along its outcrop in Union 
County. This formation grades conform-
ably into the overlying and underlying lime-
stones. 
The St. Louis is generally a well-bedded 
fine-grained hard and tough limestone which 
contains much chert in flat tabular nodules. 
Many of the limestone layers are almost 
lithographic in texture but some are coarser 
grained and crystalline. Ooolites may be 
present but are rarely conspicuous, and thin 
shaly beds or partings occur in the lower 
part. The St. Louis is commonly bluish-
gray in color, although some of the more 
crystalline beds may be light gray. ln Hard-
in County the lower part of this formation 
is much darker, and the lower 200 feet or 
more is nearly black. Much chert is de-
veloped by the weathering of the St. Louis 
limestone, and the areas where this forma-
tion crops out are thickly strewn with red-
dish to brownish more or less porous chert. 
Excellent exposures occur in the Ohio River 
bluffs west of Cave in Rock. In Union 
County, exposures are generally small. 
Strata in the lower part of the formation 
are well exposed along the road near the 
center of sec. 17, oolite occurs beside the 
road west of Dongola in the NW. Y:4 sec. 
25, and beds in the upper part of the for-
mation occur in the southwest bank of a 
creek in the NW. 0 sec. 23, all in T. 13 
S., R. 1 W. 
Ste. Genevieve limestone.-The Ste. 
Genevieve limestone is about 300 feet thick 
in southern Illinois although it may thin 
considerably in northern Union County. It 
occurs at the surface throughout a zone of 
varying width that extends diagonally 
northwest-southeast across Union and into 
southwestern Johnson County, and a few 
small outcrops are present along the con-
tinuation of this zone south of the Cache 
valley. It also lies at the surface in Hardin 
County around Hicks dome and adjacent to 
Ohio River from Rosiclare to beyond Cave 
in Rock. Another small area of outcrop 
occurs near Hamletsburg in southern Pope 
County. 
Four members of the Ste. Genevieve for-
mation are recognized in southern Illinois 
as follows: 
4. Hoffner member 
3. Levias limestone 
2. Rosiclare sandstone 
1. Fredonia limestone 
The Fredonia is the most important mem-
ber and attains a thickness of 17 5 to 200 
feet. It consists almost entirely of more or 
less variable massive limestone. Much of it 
is bluish-gray and fine-grained and resembles 
some of the St. Louis beds, but oolites arc 
present in many beds, and several nearly 
white richly oolitic layers up to 10 feet thick 
are present in the upper part. Some of the 
more oolitic strata are notably cross-bedded. 
These are the beds that, where porous, form 
the McClosky "sand" of the Illinois basin 
and Lawrence County. They are unusually 
well exhibited in the quarry of the Charles 
Stone Company at Whitehill in south-
western Johnson County. Chert is irregu-
larly distributed throughout the Fredonia 
member but is generally most abundant in 
the darker layers and in the lower part. 
Other good exposures of the Fredonia lime-
stone occur in the quarry of the Anna 
Quarry Company east of Anna, in the Ohio 
River bluff at Elizabethtown, and on Hicks 
Branch and Baldwin Run in the eastern 
part of NE. Y:4 sec. 27, T. 11 S., R. 7 E. 
In Hardin County a thin fine-grained 
somewhat calcareous sandstone that has been 
termed the "sub-Rosiclare" sandstone has 
been observed at several places 40 to 50 
feet below the top of the Fredonia. Its 
relations to other members of the Ste. Gene-
vieve formation may be observed about three 
miles northwest of Cave in Rock in the 
NW. Y:4 sec. 3 T. 12 S., R. 9 E. 
The Rosiclare sandstone reaches its maxi-
mum thickness of 25 to 30 feet east and 
southeast of Eichorn in Hardin County. 
Elsewhere it may be much thinner and 
perhaps is absent throughout most of Union 
County where it has been recognized at few 
places. Where fresh this member is a gray 
to slightly greenish very calcareous gener-
ally fine-grained more or less cross-bedded 
sandstone. Where weathered it is brownish 
and very porous. This member is well 
exposed above the Fredonia at Whitehill 
in Johnson County and near the top of the 
north end of Lead Hill in sec. 4, T. 12 S., 
R. 9 E. of Hardin County. 
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The Levias member consists of limestone 
very similar to the Fredonia but is some-
what less cherty. It attains a maximum 
thickness of 40 to 50 feet, but in Hardin 
County it is locally considerably thinner as 
the result of pre-Chester erosion. It is well 
exposed above the Rosiclare sandstone on the 
top of the north end of Lead Hill in sec. 4, 
T. 12 S., R. 9 E. 
The Hoffner member resembles some of 
the Chester formations lithologically but it 
contains Ste. Genevieve fossils. It is well 
exposed only in Union County and is prob-
ably almost if not entirely absent to the east. 
This members appears to be widely present 
in the Illinois basin however, where beds 
commonly correlated with the Aux Vases 
sandstone are probably its equivalent, at 
least in part. 
In Union County the Hoffner member 
attains a thickness of 50 to 80 feet and con-
sists mainly of sandy shale and fine-grained 
sandstone that is locally massive. Red shales 
are present at several horizons and one or 
more limestone layers occur near the middle. 
The most characteristic type of limestone is 
thin, lenticular, sandy, somewhat oolitic, 
and mottled red and green. Other lime-
stones closely resemble those of the Fredonia 
and Levias members, attain a thickness of 
10 feet or more, and are locally massive and 
richly oolitic. Good exposures occur along 
Swan Creek northeast of Anna in the E. Yz 
sec. 17, T. 12 S., R. 1 W., and east of 
Hoffner School in the W. Yz sec. 8, T. 13 
S., R. 1 E. 
CHESTER SERIE S 
The Chester series is separated from the 
underlying Lower Mississippian by an im-
portant and widespread unconformity. The 
Aux Vases sandstone, which is the basal 
Chester formation in Monroe and Randolph 
counties, is nowhere present in southern 
Illinois but instead the overlying Renault 
formation directly succeeds the Levias or 
Hoffner members of the Ste. Genevieve. 
The Chester series consists of alternating 
sandstone and limestone shale formations 
that, except for the Renault formation 
which lacks an underlying sandstone, fall 
naturally into pairs. In general each sand-
stone is separated from the underlying lime-
stone-shale formation by a minor but prob-
ably widespread unconformity but passes 
by more or less gradual transition into the 
limestone-shale formation above. 
Renault formation.-The Renault for-
mation attains a maximum thickness of 
about 90 feet in southern Illinois although 
its average thickness is about 7 5 feet. It 
thins considerably northwestward across 
Union County and, where the Bethel sand-
stone is unrecognized or absent , the Renault 
cannot be separated satisfactorily from the 
Paint Creek formation above. 
The Renault formation consists of an 
alternation of limestone and shale layers 
with the limestone commonly predominat-
ing. Good exposures of the Renault show-
ing the alternation of limestone and shale 
are not common. Some of the best exhibi-
tions of the formation may be seen in recent-
ly worked quarries, as near Belknap in the 
NE. ~ sec. 1, T. 14 S., R. 2 E., and 3Vz 
miles farther east in the NW. 0- sec. 3, 
T. 14 S., R. 3 E. The limestone varies 
considerably but much of it is hard, gray to 
bluish-gray, granular to crystalline, and is 
locally oolitic and cross-bedded. A little 
chert is present in the upper part, particu-
larly to the east. The Renault shale beds 
are not ordinarily well exposed. They are 
mostly more or less calcareous and gray to 
greenish-gray in color, but black, green, and 
red beds are locally present. In Hardin 
County the lower third is much more shaly 
than the remainder of the formation and 
is known as the Shetlerville member. 
Bethel sandstone.-Outcrops of the 
Bethel sandstone in Hardin and Pope coun-
ties are separated from those in Johnson 
County by the Dixon Springs graben. East 
of this down-faulted area the thickness of 
the sandstone is commonly 50 to 60 feet , 
although south of Golconda and near Shet-
lerville thicknesses of 80 to more than 100 
feet may occur. In this eastern area it is 
uniformly fine-grained, massive, and more 
or less irregularly cross-bedded. The sand is 
gray but weathers to brown, and exposed 
ledges are commonly somewhat case-hard-
ened with limonite. 
West of the Dixon Springs graben the 
Bethel sandstone attains a maximum thick-
ness of 30 feet near Belknap, but elsewhere 
in Johnson County it rarely exceeds 15 
feet and is locally absent. It is commonly 
thin-bedded , more or less shaly, and is rarely 
well exposed. In Union County this for-
mation has been seen at few places. It can-
not be more than a few feet thick at any 
place and is probably absent in the north-
western part of the county. 
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The seemingly excessive thickness of the 
Bethel sandstone near the Ohio River in 
Pope County suggests that its upper boun-
dary may have been incorrectly identified, 
and it is possible that in this area a shaly 
zone within the Cypress sandstone has been 
erroneously correlated with the Paint Creek 
formation. Good exposures of the Bethel 
may be seen at Indian Point in the SW. Y4 
sec. 32, T. 13 S., R. 3 E., and at Birds Point 
in the NE. Y4 sec. 14, T. 14 S., R. 6 E. 
Paint Creek formation.- The Paint 
Creek formation is one of the most shaly 
of the Chester formations, and locally it 
contains no limestone. Exposures are gen-
erally very poor. It is commonly hidden by 
talus derived from the overlying Cypress 
sandstone, and consequently its thickness is 
difficult to estimate. It appears to be thick-
est to the east, and in Hardin, Pope, and 
Johnson counties its thickness probably 
ranges from 40 to 60 feet. Westward in 
Union County the Paint Creek becomes 
much thinner, and in the northwestern part 
it cannot be separated from the Renault 
because the intervening Bethel sandstone is 
absent or unrecognized. This formation 
may be absent at some places in Pope and 
Union counties as a result of pre-Cypress 
eros10n. 
The Paint Creek shale is mainly greenish 
or dark gray and much of it is noncalcareous, 
but black and red strata are locally present. 
Thin layers of limestone may occur in the 
upper part. Most of the limestone is light 
gray and granular, but some calcareous 
conglomerate is observed and thin beds of 
sandy limestone or calcareous sandstone are 
present at a few places. Better than average 
exposures of the Paint Creek may be seen 
along the secondary road in the SW. Y4 sec. 
34, T. 13 S., R. 3 E., and in a gully at the 
southwest end of the hill at Indian Point 
near the center S. line, sec. 32 of the same 
township. 
Cypress sandstone.-The Cypress is the 
most persistently thick and massive and the 
oldest conspicuous scarp-forming Chester 
sandstone of southern Illinois. It is about 
50 feet thick in northern Union County 
near Alto Pass, but it thickens rapidly east 
of Anna, and in central Pope County it 
mav reach a maximum of about 200 feet. 
Fa;ther east it again thins, and in Hardin 
County its thickness is reported to range 
between 80 and 110 feet. This formation 
is everywhere fine-grained and much cross-
bedded. It is very massive, particularly in 
the middle part, and stands in southward 
facing cliffs at . many places. The sand is 
gray, yellowish or white where fresh, but 
weathers to brown, and case-hardening is 
common on exposed surfaces. The upper 
and lower parts of the sandstone are com-
monly somewhat shaly and a considerable 
thickness of sandy shale locally occurs in 
the lower part of the formation. The Cy-
press sandstone is well exposed in south-
western Johnson County near the village of 
Cypress, in the Ohio River bluffs south of 
Golconda, and at many other places. 
It is possible that the Paint Creek for-
mation has been entirely removed by pre-
Cypress erosion in parts of northern Union 
and southern Pope counties, and the Cypress 
sandstone may locally overlie the Renault 
formation in the former and the Bethel 
sandstone in the latter areas. 
Golconda formation.-The Golconda is 
one of the thickest of the Chester forma-
tions. It is about 150 feet thick in much of 
its outcrop in southern Illinois but it thins 
in northern and western Union County to 
60 feet or less, and elsewhere it is locally 
reduced to 100 feet or less. This formation 
appears to thicken northward, however, and 
well records in northeastern Union County 
report a maximum of 200 feet. 
Limestone forms a conspicuous part of the 
Golconda formation , particularly near the 
top. At most places along the outcrop mas-
sive gray crystalline to granular limestone 
occurs almost immediately below the Hard-
insburg sandstone. The middle part of the 
formation is mainly argillaceous shale with 
thin bands of more or less impure limestone. 
A red shale zone about 60 to 80 feet above 
the base is persistently present. The lower 
part of the formation is largely limestone 
above and shale below, but the shale beds 
are rarely exposed. Sandy zones have been 
observed at , various positions in the Gol-
conda formation, but so far as known they 
are not persistent in southern Illinois. Rich-
ly oolitic limestone is locally present. One 
of the best exposures of this formation occurs 
along the road near the center of the S. Yz 
sec. 2, T. 13 S., R. 1 E. 
Hardinsburg sandstone.-The Hardins-
burg sandstone, which closely resembles the 
Cypress, caps a conspicuous scarp east of 
Union County. It is not as thick as the 
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Cypress sandstone, however, and at some 
places is much more thin-bedded and shaly. 
This formation attains its maximum thick-
ness of about 100 feet in various parts of 
Hardin, Pope, and eastern Johnson coun-
ties, although it is much thinner at some 
places. It thins westward to 65 feet in 
eastern Union County, to 40 feet between 
Cobden and Alto Pass, and becomes very 
thin and inconspicuous or absent farther 
west. 
Where best developed the Hardinsburg is 
very massive in its lower part, but to the 
west where the formation is thinner it be-
comes thin-bedded and shaly throughout. 
It includes two or three zones of dark shale 
up to 20 feet thick which may be more or 
less persistent. The massive beds of this 
formation are well exhibited at the top of 
the bluff southeast of Brownsville in Pope 
County, and almost the entire formation 
is exposed in a ravine near the south line 
SE. y-4 sec. 11, T. 13 S., R. 2 E. 
Glen Dean formation.-This formation 
is 30 to 40 feet thick in northern Union 
County but gradually thickens to 90 feet 
or more in eastern Johnson and western 
Pope counties. It thins to about 50 feet in 
eastern Pope County but again thickens to 
a maximum of possibly 100 feet in eastern 
Hardin County. 
The Glen Dean formation of southern 
Illinois is mainly shale but includes much 
limestone similar to that in the Golconda, 
both as thin beds distributed through the 
shale and as massive granular gray strata 
that are best developed in either the upper 
or lower parts of the formation. The mas-
sive limestones however are apparently not 
persistent and are rarely present in both 
the upper and lower parts at the same 
locality. A little chert occurs locally, and 
oolite is abundant at some places near the 
top. A good exposure of the Glen Dean 
may be seen in the roadside in the north 
central part of sec. 35, T. 12 S., R. 1 E. 
Tar Springs sandstone.- The Tar 
Springs is the third important scarp-form-
ing Chester sandstone of southern Illinois. 
It is about 100 feet thick but thins some-
what to the west in Union County and 
thickens to a maximum of about 150 feet to 
the east. This formation consists of mas-
sive cross-bedded fine-grained sandstone beds 
separated by thinner bedded and shaly zones. 
Massive beds commonly occur at the base 
and recur at intervals nearly to the top. 
Some of the shaly zones weather to red 
sandy clay, and thin seams of coal have been 
observed at several places in the middle and 
at the top of the formation. 
The Tar Springs sandstone is well ex-
posed along the road in the NW. ~ sec. 15, 
T. 14 S., R. 4 E. Coal at the top of the 
formation crops out by the roadside in the 
NE. ~ SW. ~ sec. 10, T. 13 S., R. 3 E., 
and coal that probably occupies a lower 
position shows by the road in the SE. y.4 sec. 
6 of the same township. 
Vienna limestone.-The Vienna forma-
tion achieves its maximum thickness of about 
70 feet in parts of Johnson and Pope coun-
ties; both to the east and west it thins to 
20-30 feet. In northwestern Union County 
it has not been separated from the Menard 
because of the absence or poor development 
of the Waltersburg sandstone. At the time 
Hardin County was geologically mapped, 
the Vienna and Waltersburg were not dis-
tinguished as formations separate from the 
Menard although doubtless they ·.could now 
be mapped across this area. 
The Vienna formation consists of massive 
limestone below and shale above. It con-
tains much dark chert and thus differs from 
all of the older Chester formations. The 
limestone is very siliceous and commonly 
weathers to blocky porous fossiliferous.~more 
or less ochreous cherty residuum ·that is 
very characteristic of the formation. · The 
shale of the upper Vienna is dark g'ray to 
greenish and locally somewhat sandy. A 
thin coal present near the base may or may 
not be equivalent to a coal observed else-
where at the top of the Tar Springs sand-
stone. The best exposure of the Vienna 
occurs along the cut of the Illinois Central 
Railroad in sec. 12, T. 13 S., R. 4 E., and 
another good exposure is present along the 
road near the northeast corner of sec. 11 
T. 13 S., R. 6 E. 
Waltersburg sandstone.-The Walters-
burg formation attains its maximum devel-
opment with a thickness of 80 feet or more 
near Wartrace in Johnson County where it 
is a more or less massive sandstone similar 
to the other sandstones of the Chester series. 
Both to the ea_st and west it thins rapidly 
and becomes thin-bedded and shaly. In 
northwestern Union County it is very thin 
or absent, and it is likewise locally very thin 
in parts of Hardin County. 
Where it is thin-bedded the Waltersburg 
includes layers of very fine-grained tough 
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sandstone which characteristically break in-
to blocks two to four inches wide and thick 
and a foot or more long, different from any-
thing seen elsewhere in the Chester series. 
Good exposures of the Waltersburg sand-
stone are not abundant. Representative out-
crops may be observed by the roadsides in the 
SE. ~ sec. 23, T. 12 S., R. 1 E., and 
center E. Vz sec. 30, T. 12 S., R. 7 E. 
Menard formation.-The Menard is the 
most uniform of all the Chester formations 
in southern Illinois. It is 70 to 90 feet thick 
in northern Union County but thickens to 
the east where it varies between 100 and a 
possible maximum of 150 feet. Limestone 
generally predominates over shale and is 
mostly fine-grained, bluish to dark gray, 
and differs from the older Chester lime-
stones in weathering to smooth surfaces. It 
occurs in beds a foot or less thick separated 
by undulatory shaly partings, and crops out 
prominently at many places. Some lighter 
colored and more crystalline limestones are 
also present and chert is fairly abundant. 
Menard shales are generally gray and more 
or less calcareous. They appear to be most 
abundant in the lower part of the formation 
where some greenish and reddish beds are 
locally present. The best exposure of the 
Menard occurs in the cut of the Illinois 
Central Railroad south of the tunnel in sec. 
1, T. 13 S., R. 4 E. Menard limestone 
crops out prominently beside State High-
way No. 37, half a mile north of West 
Vienna. 
Palestine sandstone.-The Palestine for-
mation is best developed in eastern John-
son County where it is 7 5 to 80 feet thick. 
It thins westward to about 30 feet in north-
ern Union County and eastward to 40 to 
60 feet. The Palestine has been reported 
to be 100 or more feet thick in eastern 
Hardin County, but this may include the 
overlying Clore and Degonia formations. 
The Palestine is generally thin-bedded 
and shaly and thus resembles the Walters-
burg sandstone more than any other Chester 
formation. More massive beds are locally 
present but they rarely produce scarps. Con-
siderable shale occurs in the formation at 
some places. It is mostly light to medium 
gray, non-calcareous, and sandy only in part. 
A good exposure of the Palestine is present 
in the Illinois Central Railroad cut north 
of the tunnel in sec. 36, T. 12 S., R. 4 E. 
Clore formation.-Boundaries between 
the Chester formations above the Palestine 
sandstone in southern Illinois are somewhat 
doubtful, and as previously recognized at 
different places may not have been drawn 
consistently at uniform horizons. This situ-
ation results from the presence of conspic-
uous sandstone members in the Kinkaid for-
mation, and to a lesser extent possibly in the 
Clore, from the occurrence of a marine lime-
stone that may be a member of the Degonia 
sandstone formation, and from the absence 
of abundant and well connected outcrops 
so that it has not everywhere been possible 
to distinguish, for example, the Kinkaid 
sandstone members from Degonia sandstone. 
The Clore formation consists of shale 
with subordinate limestone. It is rarely 
well exposed and, like the Paint Creek for-
mation, generally underlies a covered slope 
below outcrops of the overlying sandstone. 
The shale is mostly dark gray to greenish 
and calcareous. The limestone is common-
ly fine-grained and dark bluish-gray, and 
occurs as lenticular layers and nodular 
masses although some more massive lime-
stone is present near the top of the forma-
tion. Sandy layers have been observed at 
a few places. Fairly good outcrops of the 
Clore may be observed in a ravine south-
east of the road in the E. Vz SW. ~ sec. 
30, T. 11 S., R. 1 E., and along a tributary 
of Bradshaw Creek near the center of the 
north line of sec. 4, T. 12 S., R. 1 E. 
The Clore, as it has been mapped, is 
30-40 feet thick near Alto Pass, but it 
thickens irregularly eastward across south-
ern Illinois. It may attain a maximum 
thickness of as much as 90 feet locally in 
northeastern Union County, but in John-
son County it is commonly 40 to 50 feet and 
in Pope County 40 to 80 feet thick. It has 
not been mapped separately from the De-
gonia and Kinkaid in Hardin County and 
here the Clore is reported to be only 25 to 
30 feet thick. The apparent great variability 
in the thickness of this formation may in 
part be the result of failure to distinguish 
uniform upper and lower boundaries. 
Degonia sandstone.-The Degonia sand-
stone is a variable formation. At many 
places it includes very massive layers and in 
some areas is so massively developed that it 
produces conspicuous bluffs and cliffs, and 
can be distinguished only with great diffi-
culty from the massive Pennsylvanian sand-
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stones of the Caseyville group. Elsewhere it 
is so thin and shaly that its presence has 
little effect upon local topography. In the 
vicinity of Simpson in eastern Johnson 
County, shale and limestone with a maxi-
mum thickness of about 16 feet appears to 
occur in the lower part of the Degonia for-
mation, and the presence of sandstone in the 
lower part of the Kinkaid, or more lime-
stone in the upper part of the Degonia, 
makes the selection of a boundary between 
these formations doubtful. 
Unlike any of the other Chester sand-
stones, the Degonia appears to achieve its 
thickest and most massive development in 
Union County. Here it may reach a maxi-
mum of 90 feet but elsewhere is much 
thinner, particularly where it was subjected 
to pre-Pennsylvanian erosion. Eastward the 
formation thins gradually to a minimum of 
perhaps 40 feet in Johnson County, but 
beyond it thickens to some 60 feet in Hardin 
County. East of Union County however 
outcrops are inadequate, and reasonably 
accurate estimates can be made at but few 
places. One of the best exposures of the 
Degonia sandstone is in a small valley in 
the SE. ~'4 sec. 22 and NE. ~ sec. 27, T. 
11 S., R. 1 W. 
Kinkaid limestone.-The Kinkaid in-
cludes a considerable amount of limestone 
similar to that of the Menard, and many 
outcrops of these two formations might 
easily be confused. Kinkaid limestone is 
present largely in the upper part of the for-
mation and is somewhat more cherty than 
the Menard. Some of the Kinkaid limestone 
is siliceous and upon weathering is trans-
formed into blocky light colored chert that 
is conspicuous in the residuum derived from 
this formation. The lower half of the Kin-
kaid is largely shale with subordinate 
amounts of limestone. It includes reddish 
and purplish beds at more than one horizon. 
In the vicinity of Robbs in western Pope 
County this part of the formation includes 
at least two prominent sandstone members 
that appear to have been mistaken for the 
upper part of the Degonia at various places, 
and in the absence of good outcrops the 
boundary between these two formations is 
difficult to locate. 
The Kinkaid is one of the thickest of the 
Chester formations but its thickness varies 
greatly as a result of pre-Pennsylvanian 
erosion, and this formation, together with a 
variable thickness of underlying strata, was 
entirely removed from parts of eastern 
Hardin and northwestern Union counties. 
The Kinkaid appears to attain a maximum 
thickness of about 200 feet along its outcrop 
in western Pope County although well 
records to the north indicate a still greater 
thickness of possibly 300 feet. At most 
places however this formation is represented 
by from 50 to 150 feet of strata. 
Massive limestone in the upper part of 
the Kinkaid is well exposed in the quarry 
near Robbs in the NW. ~ sec. 20, T. 12 
S., R. 5 E., in the cut along the Illinois 
Central Railroad near the NE. come· sec. 
18 of the same township, and beside State 
Highway No. 37 near Buncombe near the 
center of sec. 15, T. 12 S., R. 2 E. Sand-
stones in the lower part of the Kinkaid for-
mation are best exposed in the Illinois Cen-
tral Railroad cut at Robbs, and red shales 
of this formation may be seen just south 
of the road in the NE. ~i NE. ~ sec. 20, 
T. 12 S., R. 4 E., and beside State High-
way No. 146 one mile east of Dixon Springs. 
PRE-PENNSYLVANIAN UNCONFORMITY 
The Mississippian and Pennsylvanian 
systems are separated everywhere in Illinois 
by an important unconformity that repre-
sents a considerable interval of time during 
which more or less important earth move-
ments occurred and much erosion was ac-
complished. In southern Illinois this uncon-
formity is indicated by the overlap of Penn-
sylvanian beds upon several different Ches-
ter formations, the variation in thickness 
and local absence of the basal Pennsylvanian 
Lusk formation, the local occurrence of an 
unusual conglomerate at the base of the 
Pennsylvanian system, the existence of faults 
that cut Mississippian formations but that 
do not persist into the overlying Pennsyl-
vanian beds, and the general but slight 
divergence between pre-Pennsylvanian and 
Pennsy 1 van ian structures. 
The unconformity is most obvious in 
northern Union and southern Jackson coun-
ties west of Alto Pass and in eastern Hardin 
County near Lamb where pre-Pennsyl-
vanian erosion cut through the Kinkaid, 
Degonia, Clore, and Palestine formations, 
and where locally the basal Pennsylvanian 
beds directly overlie the Menard. Th~ first 
of these areas of deep erosion appears to 
coincide with the crest of a low anticlinal 
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-structure in Mississippian rocks that must 
have been folded in pre-Pennsylvanian time. 
It is there also that the existence of pre-
Pennsylvanian faulting has been clearly 
established.10 Similar structural relations 
may likewise exist in the other area of deep 
erosion, but evidence now at hand is not 
conclusive. 
The basal Pennsylvanian Lusk formation 
varies considerably in thickness across south-
ern Illinois. It appears to be thickest in 
central Pope County in parts of the Dixon 
Springs graben and Ozark syncline, which 
are both downwarped areas , but is very 
much thinner on the crest of the McCor-
mick anticline near by. These relations sug-
gest that the McCormick anticline and 
probably the other similar structures in this 
vicinity were first folded and slightly up-
lifted during the post-Chester pre-Pennsyl-
vanian interval, and that the thickness of 
basal Pennsylvanian beds was, in part at 
least, influenced by the uneven surface re-
sulting from the movement. Likewise the 
thinness or complete absence of the Lusk 
formation in north-central Union County 
substantiates the occurrence of pre-Penn-
-sylvanian upwarping in that area. 
An unusual development of basal Penn-
sylvanian conglomerate occurs at Fountain 
Bluff in southwestern 1 ackson County. It 
consists of pebbles and boulders, some up 
to two feet in diameter, of chert and silici-
fied limestone containing Silurian, Devon-
ian, and Mississippian fossilsY The coarse-
ness of this conglomerate and the wide range 
of formations represented in it are evidence 
of a nearby area of diversified geologic 
nature that was subjected to active erosion 
in pre-Pennsylvanian or very early Penn-
sylvan ian time. No such area is known to 
have been in existence in this neighborhood 
during the Mississippian period, and its 
appearance at this time could only have been 
accomplished by post-Mississippian-pre-
Pennsylvanian uplift. Fountain Bluff is 
located just north of the northwestern ex-
tension of the Rattlesnake Ferry fault-and-
. lOSt. Cla ir, Stua rt, Oil investiga tions in pa rts of Willia m-
son, Union, a nd Jackson counties: Illinois Geol. Survey 
Bull. 35, p . 53, 1917. 
Ekb1a w, George E., Post-Chester, pre-Pennsylvanian 
faulting in the Alto P ass area : Illinois Acad. Sci . Tra ns., 
vol. 18, pp. 378- 382, 1925. 
HPoor , R . S., The cha racter a nd significance of the 
basal conglo merate of.the Pennsylva nia n system in south-
ern Illinois: Ill. Acad. Sci. Tra ns., vol. 18, pp. 369- 375, 
1925 . 
flexure zone, and it seems likely that move-
ment along this zone began at the end of 
the Mississippian period. If this conclusion 
is correct , the Rattlesnake Ferry zone closely 
parallels in historical development the Cap-
au-Gn~s fault-and-flexure zone of Calhoun 
and 1 ersey counties. 
PENNSYLVANIAN SYSTEM 
Pennsylvanian strata cropping out in the 
area covered by this report constitute a sec-
tion nearly 1000 feet thick. The highest bed 
recognized is the Davis sandstone, and 
consequently the entire section is referable 
to what was formerly termed the Pottsville 
formation. A recent revision of the strati-
graphic nomenclature of this and adjacent 
areas to the north, however, has resulted 
in the abandonment of the name Pottsville 
and the recognition of two divisions, the 
Caseyville and Tradewater, which together 
are approximately equivalent to the Potts-
ville.12 
CASEYVILLE CROUP13 
The Caseyville group includes the Lusk, 
Battery Rock, and Pounds formations. It 
has a maximum thickness of more than 400 
feet in parts of Pope and Hardin counties 
and thins irregularly westward to not more 
than 200 feet in part of northern Union 
County. Its outcrops are dominated by sev-
eral massive cliff-forming sandstones that 
commonly contain scattered quartz pebbles. 
Lusk formation. 14- The Lusk formation 
is named from Lusk Creek in Pope County, 
along and near which it is well developed 
north of Waltersburg and northeast of 
Eddyville. It occurs at the base of the 
Pennsylvanian system throughout most of 
southern Illinois. A maximum outcrop 
thickness of some 200 feet is found in Ts. 
12-13 S., R. 6 E., and T. 12 S., R. 5 E. 
Elsewhere it is generally less than 100 feet 
thick and locally is absent in Union County. 
I2Wanless, H . R ., "Stra tigraphy of the Lower Pennsyl-
vanian strata of Illinois a nd adj acent a reas," in W hite, 
David , The Lower Pennsylva nia n Floras of Illinois a nd 
adjacent a reas : Illinois Geol. Survey, unpublished mss. 
13The principa l d ivisions of the Pennsylva nia n system 
in Illinois (Caseyville, Tradewa ter, Ca rbonda le, a nd Mc-
Leansboro) , considered fo rma tions in previous publi ca-
tions, are , according to present usage of the Illinois Sta te 
Geological Survey, groups. 
I4The name W a yside was formerly a pplied to stra ta 
included in this forma tion. 
La mar, ]. E ., Geology and minera l resources of the 
Ca rbondale quadra ngle: Illinois Ceol. Survey Bull . 48, 
p. 84, 1925. 
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The Lusk formation consists principally 
of sandy shale and shaly sandstone but also 
includes more or less massive locally devel-
oped sandstones, one or more thin coals, and 
zones of very poorly preserved marine fossils 
which have been seen at only a few places. 
The only members that crop out prominent-
ly are some of the sandstones which form 
low cliffs and at some localities produce 
subordinate scarps south of the scarp of the 
overlying Battery Rock sandstone. These 
sandstones include very massive beds that 
contain rounded quartz pebbles and are simi-
lar in every respect to the two principal 
Caseyville conglomerates. Beds of this type 
however are rarely more than 25 feet thick 
and are not likely to be confused with the 
overlying conglomerates except locally in 
some of the fault blocks. Such strata may 
be seen along the road in the SE. ;4 sec. 
13, T. 12 S., R. 4 E., near the junction 
of Lusk and Bear creeks in sec. 33, T. 11 
S., R. 6 E., and by the roadside in the east 
part of sec. 24, T. 11 S., R. 9 E. Other 
sandstones are fine-grained, more or less 
massive, and closely resemble some of the 
better developed Chester sandstones. Lo-
cally their maximum thickness may be 50 
feet or more, and careful search may reveal 
the presence of only a few small quartz 
pebbles. Beds of this type occur beside State 
Highway No. 146 in the SW. ;4 sec. 15, 
T. 13 S., R. 5 E., along the road in the 
NE. 0 sec. 17, T. 13 S., R. 6 E., and at 
the junction of Lusk and Bear creeks in sec. 
33, T. 11 S., R. 6 E. None of the Lusk 
sandstones is known to be persistent and 
therefore they are not useful as datum beds 
for structural determination except in re-
stricted areas. 
Battery Rock formation.-The Battery 
Rock formation is separated from underly-
ing beds by an unconformity. It rests upon 
the Lusk formation except in parts of north-
ern Union County where it overlaps Chester 
strata. 
This formation has a maximum thickness 
of more than 200 feet and consists of two 
nearly equal parts, the Battery Rock sand-
stone below and the Drury shale above. The 
Battery Rock sandstone or "lower Casey-
ville conglomerate" is the most prominent 
Pennsylvanian sandstone of southern Illi-
nois and is the only one that can be recog-
nized continuously from the Mississippi 
River bluffs to Ohio River. It ranges from 
less than 50 to more than 100 feet in thick-
ness and forms discontinuous southward-
facing cliffs that are scenic features in this 
part of the state. Many of the valleys that 
intersect the scarp formed by this sandstone 
are narrow steep-walled canyons, and the 
smaller southward-flowing streams common-
ly descend by waterfalls or cascades. 
The Battery Rock sandstone is a medium-
to coarse-grained conspicuously cross-bedded 
very massive member consisting of fairly 
pure quartz sand with very little mica or 
clayey impurities. It is characterized almost 
everywhere by well-rounded pebbles of 
white vein quartz that are more or less 
sparsely scattered throughout the rock, or 
are concentrated along bedding-planes, or 
more rarely, are found in richly conglom-
eratic lenses. The pebbles have a maximum 
size of about 1 Yz inches but are more com-
monly Yz inch or less in major diameter. 
The sandstone is white to gray where fresh 
but weathers to a more or less brownish 
color. The sand grains are secondarily en-
larged and the crystal faces sparkle in the 
sunshine. The sandstone is commonly fair-
ly well cemented but locally is friable. 
Weathered surfaces are characteristically 
rounded, and bedding-planes are not con-
spicuous except upon the weathered faces 
of cliffs. In protected places, as under over-
hanging ledges, a coarsely honeycombed 
weathered surface is commonly developed. 
The Battery Rock sandstone is well ex-
posed at many places. It forms a prominent 
scarp west of State Highway No. 1 in the 
northern part of T. 11 S., R. 9 E., upon 
which the village of Cadiz is located, and 
it is well exposed northeast of Bloomfield 
along U. S. Highway No. 40 in T. 12 S., 
R. 3 E. Very conglomeratic sandstone 
occurs one mile east of Dixon Springs along 
State Highway No. 146 in T. 13 S., R. 5 
E., but the most conglomeratic development 
of the Battery Rock sandstone that has been 
observed is exposed northeast of Eddyville 
in the NE. ;4 sec. 5, T. 12 S., R. 6 E. The 
Battery Rock sandstone crops out at the 
surface along the McCormick anticline in 
the northeast part of T. 11 S., R. 5 E., and 
in the northwest part of T. 11 S., R. 6 E. 
The relati.ons of the Lick Creek1 5 sand-
stone at Cedar Bluff in the southwest corner 
of T. 11 S., R. 2 E., to the "lower Casey-
ville conglomerate" are not entirely clear 
15Lamar, J. E., op. cit., p . 85. 
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and the use of this name16 for the wide-
spread sandstone at the base of the Battery 
Rock formation is somewhat questionable. 
Although it is thick and prominently de-
veloped nearby, the Lusk formation, as 
locally recognized , is very thin or absent at 
Cedar Bluff, and it is possible that the sand-
stone there may be a channel deposit of a 
sandstone member of the Lusk formation 
rather than the "lower conglomerate". 
The transition from the Battery Rock 
sandstone to the Drury shale member is 
locally abrupt, but elsewhere thin-bedded 
and shaly sandstone beds make the determi-
nation of a sharp boundary impossible. Also, 
thin beds of massive sandstone are locally 
present above the Battery Rock member so 
that where exposures are discontinuous its 
upper limit is difficult to determine. 
The Drury shale member ranges from 
less than 50 to more than 100 feet in thick-
ness and is best developed southeast of Gore-
ville in the southern part of T. 11 S., R. 2 
E. It appears to be thinnest near Eddyville 
in the northwest corner ofT. 12 S., R. 6 E., 
and where exposures are discontinuous in 
this vicinity it is difficult to determine 
whether isolated outcrops of massive sand-
stone should be referred to as the "upper" 
or "lower" conglomerates of the Caseyville. 
The Drury member consists principally of 
sandy shale and shaly sandstone and is thus 
similar to the Lusk formation. More or less 
lenticular sandstones occur at various hori-
zons within the member, but none of them 
is known to be continuous enough to be 
used as a structural key-bed. Some of them, 
rarely as much as 20 feet thick, are massive, 
cross-bedded, and may be sparingly con-
glomeratic like the two main Caseyville 
conglomerates. Another local sandstone in 
the lower part, possibly continuous with the 
Battery Rock sandstone, is evenly bedded, 
fine-grained, and white like the typical 
Grindstaff sandstone at the base of the 
Tradewater group. The most common type 
of sandstone, however, is thin-bedded, silty, 
and more or less ripple-marked. Coal is 
present at more than one horizon and is 
locally thick enough for small-scale mining 
as near Battery Rock in sec. 27, T. 11 S. , 
R. 10 E., where a coal seam occurs in the 
upper part of the Drury member, and in 
J6Wanless, H. R., P ennsylvania n correlations in the 
Eastern Interior and Appalachia n coal fi elds : Geol. Soc . 
Am . Specia l Pa per 17 , p. 90, 1939. 
sec. 10, T. 12 S., R. 3 E., where another 
coal seam lies only a few feet above the 
Battery Rock sandstone. A thin impure 
ferruginous limestone occurs below the Bat-
tery Rock coal in sec. 21, T. 11 S., R. 10 E. 
Its fossils, which are believed to be of Mor-
row age, are the only marine fossils known 
from the Drury member. 
Pounds formation.-The Pounds forma-
tion probably has a maximum thickness of 
150 or more feet in the eastern part of the 
area covered by this report. It appears to 
thin irregularly to the west, and in places 
may be no more than 50 feet thick. It prob-
ably overlies the Battery Rock formation 
unconformably but the actual contact is 
rarely exposed. 
Like the Battery Rock the Pounds for-
mation consists of a prominent massive sand-
stone below and a series of shaly beds above. 
Unlike the other Caseyville formations this 
one is believed to represent a single cycle of 
sedimentation17 and may be termed a cyclo-
them.18 
The Pounds sandstone, or "upper Casey-
ville conglomerate," is named from a locali-
ty in southwestern Gallatin County in sees. 
35 and 36, T. 10 S., R. 8 E., and is similar 
in all respects to the Battery Rock sand-
stone. It is the second most important cliff-
and scarp-forming Pennsylvanian sandstone 
in southern Illinois and can be distinguished 
from the lower one only by its stratigraphic 
position. The Pounds sandstone has a maxi-
mum thickness of more than 100 feet. It is 
particularly well exposed in the neighbor-
hood of the Hardin-Gallatin county-line 
and forms prominent cliffs visible from State 
Highway No. 37 southwest of Goreville in 
sec. 27, T. 11 S. , R. 2 E. It is not as contin-
uously massive and thick as the Battery 
Rock sandstone and is comparatively poorly 
developed in T. 11 S., Rs. 6 and 7 E., be-
tween Herod and Eddyville, where it in-
cludes much thin-bedded and even shaly 
sandstone, and locally, as on Williams Hill 
two miles west of Herod, it cannot be defi-
nitely identified. It has not been recognized 
west of Goreville in northeastern Union 
County. 
The Makanda sandstone, which is typi-
cally exposed in Giant City State Park on 
17Weller, J. M ., Cyclical sedimenta tion of the Pennsyl-
vanian and its significance : J our. Geol. , vol. 38, pp. 97-135 , 
1930. 
!SW eller, J. M. , and W a nless, H. R ., Correla tion a nd 
extent of Pennsylva nia n cyclothems : Geol. Soc. Am. Bull. 
vol. 43, footnote, p. 1003, 1932 . 
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the Union-Jackson county-line in the eastern 
part of T. 10-11 S., R. 1 W., closely re-
sembles the Pounds sandstone, but the cor-
relation of these beds' !J is uncertain because 
the Pounds sandstone has not been recog-
nized for some miles to the east and because 
of the complications introduced by local 
faulting. The basal sandstone of the Ma-
kanda formation (Makanda sandstone of 
Wanless) as mapped in the southeastern 
part of the Carbondale quadrangle20 is not 
the Pounds sandstone but a higher bed of 
different lithological character. 
The Pounds sandstone commonly grades 
upward through thinly and evenly bedded 
fine-grained sandstone, locally as much as 20 
feet thick, into sandy shale. The Reynolds-
burg coal is named from a village west of 
which, in sec. 32, T. 11 S., R. 4 E., it has 
been mined at several places. It is a fairly 
persistent seam lying about 15 feet above 
the sandstone. This is the 1A coal of west-
ern Kentucky which has been recognized in 
southern Illinois. 21 Where best developed 
the coal is overlain by dark shale which 
grades upward into lighter colored sandy 
shales. 
The shaly strata in the upper part of the 
Pounds formation are rarely well exposed, 
and the determination of their thickness 
depends upon the recognition of the over-
lying Grindstaff sandstone. The latter bed 
has not been traced consistently throughout 
the area covered by this report. The Grind-
staff sandstone appears to lie from 40 to 60 
feet above the top of the Pounds sandstone 
at most places, but locally the shaly beds 
have probably been completely cut out by 
channel erosion so that the Grindstaff or 
some even younger sandstone is in direct 
contact with the Pounds sandstone. 
TRADEWATER GROUP 
The Tradewater group consists of several 
sandstones separated by shaly strata with 
which are associated coals and two fairly 
persistent marine limestones. According to 
Cady22 three prominent sandstones occur in 
I9Wa nless, H. R ., Pennsylvanian correlations in the 
Eastern Interior and Appalachian coal fields: Geol. Soc. 
Am. Special Paper 17, p. 94, 1939. 
20Lamar, J. E., Geology and mineral resources of the 
Ca rbonda le quadrangle: Illinois Geol. Survey Bull. 48, 
pl. I, 1925. 
2IButts, Charles, Geology and mineral resources of the 
Equality-Shawneetown a rea : Illinois Geol. Survey Bull. 
47, p. 44, 1925. 
22Cady, G. H., personal communication. 
the Harrisburg quadrangle between the 
Grindstaff sandstone at the base of the 
Tradewater group and the Davis sandstone 
which is the youngest bed recognized in the 
area covered by this report. On this basis 
it is convenient to recognize five formations, 
each beginning with an important sandstone, 
as follows: 
Davis formation (Davis sandstone) 
Stonefort formation (Curlew sandstone) 
Macedonia formation (Murray Bluff 
sandstone) 
Delwood formation (Delwood sand-
stone) 
Grindstaff formation (Grindstaff sand-
stone) 
Above these and below the revised Carbon-
dale-Tradewater boundary23 there is the 
similar DeKoven formation. 
The sandstones of the Tradewater group 
are much more erratic in their development 
and generally are not as well exposed as 
the Battery Rock and Pounds sandstones 
of the Caseyville group. The time avail-
able for the field studies upon which this 
report is based was insufficient to permit 
the identification and tracing of these beds. 
Sandstones crop out at many places above 
the top of the Caseyville group, but their 
thicknesses can be determined at only a few 
localities. The more important beds, how-
ever, can be distinguished from others in 
the intervening dominantly shaly zones only 
by their greater development, and there is 
therefore much doubt regarding the identi-
fication of individual beds or outcrops. Also 
it is possible that some of the thinner sand-
stones may locally increase to thicknesses of 
50 feet or more, and thus the major features 
of the lower Tradewater succession may be 
more complex than has been realized. Also 
there is some evidence that sandstone-filled 
channels locally cut out and replace one or 
more of the principal shaly zones in this 
part of the section. Altogether, it is evident 
that a satisfactory classification of the lower 
Tradewater strata would involve an ex-
tremely detailed and painstaking study and 
might be impossible because of inadequate 
outcrops. 
The following descriptions of the five 
lower Tradewater formations listed are 
generalized and do not apply specifically 
to the area of this report. They are supple-
23Wanless, H. R., chapter in D avid White Mss ., op. cit. 
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mented by descriptions and discussions of 
various beds that have been observed m 
recent field work. 
Grindstaff formation.-The Grindstaff 
sandstone was originally described2 4 as a 
coarse gray bed 40 to 60 feet thick contain-
ing quartz pebbles, similar to the under-
lying conglomerates of the Caseyville group. 
Cady25 reports, however, that this bed is 
most commonly a thin and even-bedded 
hard white sandstone. Similar strata are 
locally present at more than one level in 
the Caseyville group but have not been 
recognized above the Grindstaff formation. 
However, this sandstone can not be identi-
fied definitely except by its position in the 
stratigraphic succession. 
The Grindstaff formation is believed to 
represent a single cycle of deposition. Above 
the sandstone the Willis coal, probably 
equivalent to the Bell coal of western 
Kentucky, is fairly persistent but generally 
too thin to be of economic importance. The 
Boskydell marine bed, a calcareous ferrugi-
nous sandstone containing the lowest post-
Morrow invertebrate fauna known in Illi-
nois, is believed26 to occur in the shaly upper 
portion of this formation. It has been ob-
served in outcrops at only a few places in 
southern Illinois. Dominantly shaly strata 
above the Grindstaff sandstone probably do 
not exceed 50 feet in thickness. 
Delwood formation.-The Del wood for-
mation, named from a cross-roads village in 
northern Pope County, contains only one 
important sandstone and one coal and is 
therefore considered to represent a single 
cycle of deposition. Its basal sandstone, 
correlated by Wanless27 with the Finnie 
sandstone of western Kentucky, is the low-
est conspicuously micaceous sandstone in 
southern Illinois. It is 50 or more feet 
thick and is generally massive and cross-
bedded but is commonly more friable than 
the Caseyville sandstones. It contains much 
silty and some clayey material. At many 
places its weathered surface is a reddish 
color and it disintegrates into reddish resid-
uum. Small quartz pebbles are locally pres-
ent. 
The Delwood coal is a persistent seam 
that has been correlated with the Ice House 
24 Butts, Charles, op. cit., p. 44. 
25Cady, G. H ., personal communication. 
26Wanless, H. R., op. cit., p. 77. 
21Wanless, H. R ., op. cit., p. 83. 
coal of western Kentucky. It has been lo-
cally mined on a small scale. Above it 
occurs a succession of sandy shales and shaly 
to thin-bedded sandstones with a probable 
maximum thickness of 50 feet or more, but 
locally it is much thinner as the result of 
erosion before the deposition of the over-
lying sandstone. 
Macedonia formation.-The Macedonia 
formation is named from a school in Saline 
County six miles south of Harrisburg near 
which some of its most characteristic mem-
bers are well exposed. It attains a thickness 
of 100 feet or more and consists of a thick 
basal sandstone and an overlying series of 
shaly strata including several coals and one 
persistent marine limestone. 
The basal Murray Bluff sandstone, 
named from a hill in the southeastern part 
of T. 10 S., R 5 E., is similar to the Del-
wood sandstone and can be distinguished 
only by its relatively higher stratigraphic 
position and lesser tendency to weather to 
a red color. In protected exposures, as under 
overhanging ledges, thin irregularly con-
centric bands cemented by limonite are com-
monly developed and stand out in relief like 
gigantic fingerprints. 
The shales above the sandstone contain 
one or two coals which may be thick enough 
for local mining. This is believed to be the 
position of the Murphysboro coal of Jack-
son County. The Curlew limestone lies 20 
or 30 feet higher, above a more or less local 
sandstone. The Curlew is the lowest fairly 
persistent marine limestone in southern Illi-
nois. It is light gray, compact, and generally 
3 to 4 feet thick, contains chert, and locally 
weathers to a porous cherty residuum. This 
bed is correlated with the Seville limestone 
of western Illinois and it is the lowest 
stratum whose correlation between these 
regions is reasonably certain. About 25 feet 
above this limestone is the Curlew coal 
which is thin in southern Illinois but is 
mined at some places in western Kentucky. 
Stonefort formation.-This formation 
was named from the village of Stonefort 
(Bolton) on the Saline-Williamson county-
line where some of its most characteristic 
members are well exposed in the hill north 
of town. It is a complex succession of strata 
consisting of an important basal sandstone 
and overlying shaly beds including several 
coals and one persistent marine limestone. 
It is about 100 feet thick. 
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The basal Curlew sandstone is a massive 
micaceous cross-bedded more or less friable 
member which overlies the Macedonia for-
mation unconformably. It is similar to the 
Delwood and Murray Bluff sandstones but 
appears to be generally thinner and more 
friable and does not commonly weather to 
a red color. No quartz pebbles have been 
observed in this or any higher Pennsylvanian 
sandstone in Illinois. 
The Bald Knob (Lower Stonefort) coal 
lies about 20 feet above the Curlew sand-
stone28. It consists of two benches separated 
by a persistent clay parting and has been 
locally mined. This coal bed is tentatively 
correlated with the Upper DeLong coal ot 
western Illinois. About 20 feet higher oc-
curs the thinner Stonefort (Upper Stone-
fort) coal which is separated from the over-
lying Stonefort limestone by about 5 feet 
of shale. The Stonefort limestone is a thin 
compact gray stratum containing marine 
fossils and is approximately equivalent to 
the Seahorne limestone of western Illinois 
although it may be slightly older. The over-
lying shales contain thin and probably lo-
cally developed coals at two or more hori-
zons. An apparently non-marine limestone 
is locally present about 5 feet above the 
Stonefort limestone. 
Davis formation.-The Davis formation 
represents a single cycle of deposition and is 
correlated with the Wiley cyclothem of 
western Illinois. The basal sandstone, which 
is the youngest Paleozoic bed present south 
of T. 10 S. , is similar to the Curlew sand-
stone. Its maximum thickness is 30 feet or 
more but it thins and pinches out to the 
west. The Davis coal is a persistent seam 
about 3 feet thick. There are a few marine 
fossils in the shale above the coal but no 
limestone is present. 
Tradewater sandstones.-No attempt was 
made to trace the Tradewater sandstones, 
but general observations on the direction of 
strike and amount of dip were made and 
elevations and intervals were measured at 
various places. Uncertain correlations, how-
ever, make the construction of an accurate 
structure contour map based upon this data 
impossible. 
A massive sandstone about 15 feet thick 
and containing a few small quartz pebbles 
2BThis coal has been erroneously assigned to a position 
between the Curlew a nd Aberdeen (Murray Bluff) sand-
stones. See Wanless, H. R ., Geol. Soc. Am., Special Pa per 
17, p. 76, 1939. 
crops out prominently on the sides of a knob 
just east of McCormick in T. 11 S., R. 5 
E. , and also along the road half a mile 
farther to the northeast. The top of this 
sandstone is about 7 5 feet higher than the 
top of Pounds sandstone, and it is believed 
to be the Grindstaff. Farther northeast a 
sandstone that is probably the same bed but 
much thicker, more firmly cemented, and 
without quartz pebbles, forms a series of 
hogback ridges where it dips about 20 de-
grees on the north flank of the McCormick 
anticline. It is particularly well shown in 
the upper part of Bill Hill Hollow north-
east of the present Flat Rock school. 
The drainage divide between the north-
ward-flowing tributaries of Crab Orchard 
Creek and the South Fork of Saline River 
and the southward-flowing tributaries of 
Cache River and Bay Creek extends across 
T. 11 S., Rs. 1, 2, 3, and 4 E., from west 
of Wayside to the Johnson-Pope county-
line east of Ozark. Most of this prominent 
somewhat sinuous ridge, ranging in eleva-
tion from 700 to 850 feet, is capped by 
massive more or less friable sandstone that 
weathers to a reddish color at many places. 
Both the Delwood and Murray Bluff sand-
stones are present but they are difficult to 
distinguish. Probably most of the sandstone 
west of R. 3 E. is Delwood. 
The Delwood sandstone is particularly 
well exposed at the site of the old Flat Rock 
school in sec. 12, T. 11 S., R. 5 E. The 
Murray Bluff sandstone forms the topo-
graphic rim around the eastern part of the 
Delwood syncline from sec. 9 to sec. 30, 
T. 11 S., R. 6 E. Both of these sandstones 
locally contain a few rounded quartz pebbles 
which have been especially observed near 
Goreville in T. 11 S., R. 2 E., and south 
of Oak in T. 11 S., R. 6 E. 
The Murray Bluff sandstone crops out 
at many places in the Ozark syncline east 
of New Burnside. It is well exposed at the 
tunnel of the Illinois Central Railroad in 
sec. 18, T. 11 S., R. 5 E. and may be the 
bed exposed beside U. S. Highway No. 45 
at the top of the hill south of New Burn-
side, but it is mainly below drainage level 
of Little Saline River between these places. 
It rises above creek level in sec. 5, T. 11 
S., R. 5 E., however, and is well exposed 
at many places farther east. Massive sand-
stone cropping out at many places in the 
northeastern part of T. 11 S., R. 2 E., and 
42 STRATIGRAPHIC GEOLOGY 
the northern part of T. 11 S., R. 3 E. is 
probably the Murray Bluff. 
Either the Delwood or Murray Bluff 
sandstones or both are present in Williams 
Hill west of Herod in T. 11 S., R. 7 E., 
in the down-dropped block between Dixon 
Springs and Herod, in another down-
dropped block in northeastern Hardin 
County, and in the hills south of Saline 
Landing in T. 11 S., R. 10 E., but no special 
attemp was made to identify them in these 
isolated areas. 
A bed believed to be the Curlew sand-
stone is well exposed in the cut of the Illi-
nois Central Railroad in sec. 6, T. 11 S., 
R. 5 E., and along the road east of Oldtown 
just to the north in Saline County. It is 
very friable and weathers to a yellowish-
brown color. It crops out to the west on 
the north flank of the New Burnside anti-
cline and what may be the same bed occurs 
in sees. 5, 8, and 9, T. 11 S., R. 4 E., 
directly overlying the upper and thicker of 
the New Burnside coals. The upper part 
of the Macedonia formation appears to 
have been removed by pre-Curlew sand-
stone erosion in this area because the Curlew 
limestone has been observed at only one 
place, and if the Curlew sandstone is cor-
rectly identified, the limestone is definitely 
absent elsewhere. 
The Davis sandstone is present in this 
area only as the caprock of Wise Ridge 
northeast of New Burnside near the north 
edge of T. 11 S., R. 4 E. 
Tradewater limestones.-Very sandy con-
glomeratic limestone or calcareous conglom-
eratic sandstone with poorly preserved 
marine fossils has been observed in the NE. 
0 sec. 4, T. 11 S., R. 6 E. The position 
of this stratum in the section is uncertain 
but it is tentatively identified as the Bosky-
dell marine bed which has been observed at 
several other places in southern Illinois. 
Curlew limestone crops out in the SW. 
!4 sec. 3, T. 11 S., R. 4 E., but is apparent-
ly missing both to the east and west of this 
locality. Weathered fossiliferous chert, sim-
ilar to that derived from the Curlew lime-
stone in southern Saline County, is found 
by the roadside in the NW. Y4 sec. 30, T. 
11 N ., R. 7 E., and a small outcrop of hard 
gray limestone has been observed in a ravine 
nearby. 
More or less sandy limestone with marine 
fossils is well exposed in a creek bank just 
below the road in the NW. Y4 sec. 20, same 
township, about 10 feet below a thin coal. 
This stratum is lithologically unlike the 
Curlew limestone as known elsewhere, and 
its identity is uncertain. Its position beneath 
the coal suggests that it may be the Curlew, 
but if so the interval is unusually small here. 
On the other hand, this may be equivalent 
to the fossiliferous bed in sec. 4, T. 11 S., 
R. 6 E., but if this interpretation is correct 
it probably represents a previously unrecog-
nized marine zone intermediate in the sec-
tion between the Boskydell and Curlew 
limestones. 
Small outcrops and slumped blocks of the 
Stonefort limestone occur at several places 
along the southeast side and at the southwest 
end of Wise Ridge northeast of New Burn-
side in sec. 3, T. 11 S., R. 4 E. 
Tradewater coals.-Outcrops and small 
openings of the various coal seams of the 
Tradewater group are present at many 
places, but in general they are of little 
service in the determination of structure 
because of uncertain identification and in-
adequate number and distribution of defi-
nitely correlated localities. The only area 
in which sufficient data are available is west 
and northwest of New Burnside in sees. 
5, 8, and 9, T. 11 S., R. 4 E., where a 
seam varying from 1 to 5 feet or more in 
thickness crops out or has been worked at a 
number of local mines. Probably this same 
seam was formerly mined along the rail-
road in the SW. Y4 sec. 3, same township. 
The New Burnside coal lies about 25 feet 
below the Curlew limestone and 17 feet 
above another thinner coal seam. 
PosT-PALEozorc-PRE-CRETACEous 
UNCONFORMITY 
Outcrops of the Paleozoic formations in 
southern Illinois are largely limited to the 
area north of the Cache River-Bay Creek 
bottomlands. To the south, in all of Pulaski 
and much of Massac counties, the low roll-
ing hills consist almost exclusively of clays, 
sands, and gravels of Upper Cretaceous and 
Tertiary age that reach a combined thick-
ness of 500 or more feet at some places. 
These beds are very much younger than the 
consolidated formations upon which they 
lie, and a long interval of time separated 
their deposition from the deposition of the 
youngest Paleozoic rocks of this region. The 
greater part of the faulting, folding, and 
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other disturbances of the old rocks and a 
great deal of erosion was accomplished dur-
ing this interval, so that there is practically 
no relation between the distribution and 
structure of the embayment deposits and the 
distribution and structure of the older for-
mations. The northeast-southwest trending 
system of faults in Pope and Hardin coun-
ties extends undiminished beneath the em-
bayment deposits south of Bay Creek, and 
the buried Paleozoic rocks of most of Mas-
sac County are undoubtedly much broken 
by the southward extensions of the faults 
known to the north and by other related 
fractures whose locations cannot be deter-
mined from surface observations. 
In Illinois the embayment deposits direct-
ly overlie all formations from Ordovician 
to Upper Mississippian. Little is known 
about the old rock surface upon which they 
rest except that its general slope is to the 
south at an average rate of about 40 to 50 
feet per mile and that it is irregular. The 
presence of buried hills is shown by the oc-
currence of a few isolated Paleozoic out-
crops in Pulaski and southern Massac coun-
ties. The distribution of small outlying 
areas of the embayment deposits in relation 
to prese-nt topography, particularly in north-
ern Alexander and the southwestern half of 
Union counties, likewise suggests that this 
old rock surface is broken by at least local 
features of considerable relief. 
UNCONSOLIDATED DEPOSITS OF THE 
MISSISSIPPI EMBAYMENT 
The generally unconsolidated deposits of 
Cretaceous and Tertiary age in southern 
Illinois are the northernmost extension of a 
series of sediments deposited in an embay-
ment of the Gulf of Mexico that formerly 
extended far up the Mississippi Valley. 
These deposits are much thicker and better 
known in some of the southern states than 
they are in Illinois, where the sands, clays, 
and gravels of which they are composed are 
easily eroded and slump readily so that good 
exposures are rare except in recent excava-
tions such as road-cuts, ditches, and gravel 
pits. Very few fossils have been found in 
the embayment deposits of southern Illinois, 
and consequently correlations have been 
made mainly on the basis of lithology. Five 
divisions are recognized at present in the 
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MeN airy sand and clay 
CRETACEOUS SYSTEM 
MeN airy formation.-The MeN airy for-
mation probably attains a thickness of about 
300 feet in southern Illinois although the 
maximum thickness exposed at any one 
place is 70 feet. It consists mainly of gray 
sand which is commonly oxidized in ex-
posures to various shades of brown but may 
include pink or white bands. It is generally 
recorded as "fine sand" or "quick sand" in 
the logs of wells. Clay is present in beds 
ranging from a trace to 20 feet in thickness. 
These strata are gray, white, bluish, or 
pink, and are locally lignitic. MeN airy 
sands are well exposed near Ohio River dam 
No. 53 in sec. 18, T. 15 S., R. 2 E., and 
clays may be seen near Round Knob in T. 
15 S., R. 4 E. In the southern part of the 
Mississippi gorge below Thebes a sand lens 
about 5 feet thick in the McNairy formation 
is firmly cemented to form a quartzitic 
ledge that crops out conspicuously, particu-
larly in Missouri. Elsewhere other sands 
in this formation may be locally more or less 
consolidated. 
The MeN airy formation has formerly 
been termed Ripley in southern Illinois29 • 
In western Kentucky older Cretaceous for-
mations-Eutawa and Tuscaloosa-have 
been recognized, and in southeastern Mis-
souri the Coon Creek formation may be ex-
posed locally beneath the MeN airy. None 
of these formations is known to crop out 
in Illinois, although equivalent strata may 
be present beneath the surface, particularly 
in the neighborhood of Cairo. Locally ex-
posed gravel beds beneath typical MeN airy 
strata are probably the basal part of the 
MeN airy rather than representatives of the 
Tuscaloosa formation 3 0 • 
29Lamar, J. E., and Sutton, A. H., Cretaceous and 
Tertiary sediments of Kentucky, Illinois, and Missouri: 
Bull. Am. Assoc. Petrol. Geol., vol. 14, p. 851, 1930. 
aostephenson, L. W., personal communication. 
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EOCENE SYSTEM 
Clayton formation.-The Clayton for-
mation is exposed at few places in southern 
Illinois or the adjacent parts of neighbor-
ing states but is probably generally present 
at the base of the Tertiary sediments. In 
this region it is characteristically a more or 
less marly glauconitic sand generally about 
5 to 8 feet thick, that is readily identified 
in the records of carefully logged wells. It 
was formerly considered the basal member 
of the Porters Creek formation 31. In Mis-
souri it overlies the thin Owl Creek forma-
tion of Cretaceous age, but the Owl Creek 
formation is locally absent and has not been 
recognized in Illinois where the Clayton is 
believed to overlie the MeN airy formation 
unconformably. Glauconitic beds contain-
ing poorly preserved Clayton fossils 32 crop 
out 100 yards above the old ferry landing at 
Olmsted. 
Porters Creek formation.-The Porters 
Creek formation is about 125 feet thick at 
Cairo but probably is somewhat thinner 
along its belt of outcrop which averages 
about 3 miles wide in Pulaski County. It is 
mainly composed of dark gray hard clay 
that weathers to buff or white and becomes 
plastic where poorly drained. Some fine 
sand is interbedded with the clay, particu-
larly in the upper and lower parts of the 
formation. The upper part is also the source 
of the fuller's earth that is produced in 
Pulaski County. 
Wilcox group.-Wilcox strata attain a 
possible maximum thickness of about 300 
feet in southern Illinois where they were 
formerly referred to the Lagrange forma-
tion 33. In Missouri, equivalent strata are 
divided between the Ackerman and Holly 
Springs formations 3\ but exposures in Illi-
nois are not good enough to make such a 
differentiation possible. 
The Wilcox group consists mainly of 
sands with lenses of clay, some of which 
may be quite thick and extensive. In a 
general way the lower part appears to be 
characterized by white to pink plastic clays. 
The middle part is composed dominantly of 
sand which weathers to various shades of 
brown, pink, or white, but is locally lignitic 
3ILa mar, ] . E., a nd Sutton, A. H ., op. cit., pp. 853-4. 
32Stephenson, L. W., personal communication. 
33Lama r, J. E., a nd Sutton, A. H., op. cit., pp. 854- 857. 
34McQueen, H. S., op. cit., p . 75. 
and gray to black. Clays are also abundant 
in the upper strata where they are generally 
siliceous, dark colored, and more or less 
lignitic. Lenses of gravel are present near 
the top. They consist of well rounded 
pebbles among which black cherts are most 
COnspiCUOUS. 
Wilcox strata are known to crop out only 
in southern Pulaski County. 
Kaolinitic clays of northern Union Coun-
ty.-Deposits of refractory clay are present 
near Mountain Glen in the southeastern 
part of T. 11 S., R. 2 W ., and the north-
eastern part of T. 12 S., R. 2 W., and 
have been worked intermittently for many 
years35. They occur as pockets 200 to 300 
feet in diameter and up to about 100 feet 
deep in the lower part of a valley tributary 
to Clear Creek, and to a lesser extent well 
up on some of the neighboring hillsides. 
The country rock in this vicinity consists 
of massive Mississippian limestone referable 
to the Warsaw, Salem, and St. Louis for-
mations, and the clay appears to occupy 
sink-holes or other types of depressions in 
the limestone surface. 
The clay is unlaminated, unconsolidated, 
and locally includes varying amounts of 
lignite. In these respects it resembles and 
is undoubtedly related to the clays present 
in the embayment deposits a short distance 
to the south. It is dominantly pink, white, 
or mottled and is thus similar to material 
occurring in both the MeN airy formation 
and the lower part of the Wilcox group. 
However, the isolated occurrence of the 
Mountain Glen deposits and the absence of 
other types of material in important amounts 
renders the correlation of this clay with the 
Cretaceous-Tertiary section uncertain. 
The clay near Mountain Glen was prob-
ably not originally deposited in its present 
situations. Its presence in sink-hole like de-
pressions whose walls are locally vertical, 
the layer of sand which underlies and gen-
erally surrounds the clay bodies, slickensides 
around the borders of the clay masses, in-
clusions of sand in the outer parts of the 
clay, etc., all suggest that the clay settled 
into openings dissolved in the limestone 
after the clay had been deposited as a more 
or less uniform overlying layer. Clay 
pockets in limestone or dolomite having a 
3.1Lamar, J. E. , Geology of the Anna Kaolin deposits: 
Illinois Geol. Survey Rept. Ivn. No. 27, pp. 32-34, 1933. 
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similar origin are known elsewhere in Illi-
nois and in other states. 
The purity of the clay, on the other hand, 
and its freedom from admixture with re-
sidual material of local origin, suggests that 
the clay has not been moved any appreciable 
distance from the place of its original deposi-
tion and that the valley in which the clay 
deposits now occur was probably produced 
by erosion before the deposition of the clay. 
There seems to be good evidence therefore 
that topographic relief comparable to that 
which exists today existed in this region 
before the Cretaceous and Tertiary sedi-
ments were deposited; that the old valleys 
were largely reexcavated in latest Tertiary 
or earliest Pleistocene time; and that solu-
tion of the limestone and slumping of the 
clay into openings so produced took place 
early in the glacial period before the levels 
of the flood-plains were raised during later 
stages of Pleistocene valley-filling. 
PLIOCENE SYSTEM 
"Lafayette" gravel.-Overlying all of 
the embayment deposits described above and 
extending out upon the older Paleozoic for-
mations are deposits of gravel and sand be-
lieved to be of late Tertiary age which, for 
want of a better name, are termed "La-
fayette" gravel. The pebbles are water-
worn with rounded edges and corners and 
are believed to have been transported and 
deposited by streams which antedated the 
present Mississippi and Ohio rivers. The 
pebbles are mostly less than two inches in 
major dimension although much larger ones 
are locally present. Eighty to ninety per-
cent of them are brown chert with more or 
less well polished surfaces, and the re-
mainder are mainly quartz or quartzite. 
Sand which is a mixture of quartz and chert 
grains is found between the pebbles. Associ-
ated with the gravel are lenses of similar 
sand that are commonly brightly colored in 
shades of pink, orange, red, and purple. At 
many places the gravel and sand are firmly 
cemented with limonite, forming beds that 
are extremely resistant to weathering, and 
fragments of which occur abundantly in 
some of the smaller streams. The "Lafay-
ette" gravel caps most of the hills and 
ridges south of the Cache River-Bay Creek 
bottomlands and probably attains a thick-
ness of more than 50 feet at some places. 
The more or less isolated remnants of the 
formation north of these bottomlands are 
generally small in extent and less than 10 
feet thick, but they are widely distributed 
adjacent to the main river valleys. Good 
exposures occur in several gravel pits beside 
State Highway No. 145 in sec. 28, T. 14 
S., R. 5 E. 
PosT-TERTIARY LAND SuRFACE 
The "Lafayette" gravel characteristically 
occurs on the tops of hills and ridges, and 
the major part of the erosion which pro-
duced the present topography of southern 
Illinois was therefore accomplished subse-
quent to the deposition of this material but 
before the beginning of the glacial period. 
The occurrence, however, of a layer of 
much weathered material with a maximum 
thickness of about 6 feet above the "La-
fayette", or more locally the McNairy, and 
below loess indicates that this region was 
probably a stable one for a considerable 
period of time after the deposition of the 
"Lafayette", and that the subsequent erosion 
occurred in the latter part of the interval 
mentioned above. This weathered layer, for 
which there is no suitable name or descrip-
tive term, consists partly of residual material 
and partly of material that appears to have 
been transported only a short distance. It 
is generally red sandy clay that is very sticky 
when wet and contains many "Lafayette" 
pebbles and some sandstone fragments. 
Neither its lower nor upper boundary is 
sharply defined. 
GLACIAL AND RECENT DEPOSITS 
The erosion that produced the present 
hills and valleys of southern Illinois was 
largely completed before the Illinoian stage 
of the glacial period. The topographic re-
lief of the region was then greater than 
it is now, for it has been modified by partial 
filling of the valleys, softening of the con-
tours of many of the lower hill slopes, and 
rounding off of the hilltops. 
G facial drift.-The Illinoian ice-sheet, 
the third and greatest of the Pleistocene 
glaciers of North America, attained its 
maximum southward extension a mile or 
two below the Williamson-Johnson county-
line in southern Illinois. Its drift is thin, 
no real terminal moraine was developed, and 
the topography of the glaciated country to 
the north merges gradually into the topog-
raphy of the unglaciated regions to the 
south. Of the area described in this report 
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only a few square miles along the northern 
border of Johnson County were covered 
by the glacier. Its drift may be seen in some 
of the road-cuts adjacent to Wagon Creek 
in the northwestern part of T. 11 S., R. 
3 E. The drift consists of unstratified more 
or less sandy clay containing pebbles and 
a few small boulders of many kinds of rock, 
including igneous and metamorphic varieties 
and types of sedimentary rock that are not 
native to this region. It is bluish-gray where 
fresh but weathers to a buff color. 
A fluvial terraces.-Alluvial terraces con-
sisting mainly of stratified more or less loess-
like silt are intermittently present in many 
of the valleys of southern Illinois. They 
occur at different levels and appear to be 
related to three distinct stages of the glacial 
period. The oldest terrace is the most poorly 
preserved. It stands at an elevation of about 
450 feet and may be best seen along Miller 
Creek east of Thebes in T. 15 S., R. 3 
W. The second is represented by many 
well preserved remnants in most of the 
larger tributaries to the Mississippi River 
in Union and Alexander counties. Near 
the mouths of these valleys it stands at an 
elevation of about 390 feet but gradually 
rises upstream to an elevation of 500 or 
more feet. The third terrace has an eleva-
tion of about 340 feet in Alexander Coun-
ty and rises very gently northward along 
the Mississippi and northeastward along the 
Ohio. Most of the bottomland along Cache 
River and Bay Creek belongs to this third 
level. These terraces were formed by depo-
sition and represent former flood-plains of 
the Mississippi and Ohio rivers. 
Wells drilled adjacent to the Mississippi 
and Ohio rivers reach bedrock at depths 
ranging from 125 to 150 feet. In earliest 
Pleistocene time the rivers were probably 
flowing in these bedrock channels and the 
topographic relief of southern Illinois was 
therefore greater by that amount than it is 
today. Later when each of the four suc-
cessive glaciers melted, great quantities of 
water flowed into the Mississippi and Ohio 
rivers. This water was so heavily laden 
with sediment scraped up by the glaciers 
from the region over which they had passed 
that the rivers were unable to carry it all 
away. Some was deposited along their 
valleys and thus raised the levels of the 
flood-plains. Their tributaries were dammed 
and silted up by backwaters from the river 
and the flood-plains of the tributaries were 
further raised by material washed in from 
nearby hillsides, of which loess was the 
most important constituent. The relations 
of the terraces of southern Illinois to the 
glaciers farther north have not been com-
pletely worked out although they are ob-
viously related to the later glacial periods. 
Still older flood-plains must have been 
formed in a similar manner, but they either 
stood at lower levels than 450 feet or have 
been so completely destroyed by subsequent 
erosion that their remnants in the form of 
still higher terraces have not yet been dis-
covered. 
More or less imperfect terraces may be 
recognized at some places at elevations less 
than 340 feet. These appear to have been 
produced by the post-glacial down-cutting 
of the rivers to their present level. 
Loess.-All of the uplands of southern 
Illinois, hillsides as well as hilltops, are 
mantled by brownish silt known as loess. 
This material was dust, whipped up by 
winds from the flood-plains of the rivers 
during glacial times. The prevailing winds 
were from the west or southwest, as they 
are today, and the dust was mainly carried 
eastward. Consequently the loess is thickest 
adjacent to and east of Mississippi River 
where, in Union and Alexander counties 
it commonly attains a thickness of 30 feet o; 
more. In this part of the area it is most 
typically developed and exists as a fine-
grained unstratified deposit that stands in 
vertical faces in road-cuts and gullies. East-
ward the loess becomes thinner and some-
what more clayey, and is less able to stand 
in sheer faces. 
Loess was formed during each of the 
stages of glacial melting and outwash, and 
consequently there are several layers of loess 
that conform to the topography and are 
separated by zones that show leaching and 
soil formation. The succession of different 
loesses in southern Illinois has not been 
studied, but there is small doubt that several 
layers exist which can at least locallv be 
distinguished. · 
Alluvium.-The alluvium along all but 
the smallest streams of southern Illinois con-
sists largely of material originally deposited 
during the glacial period as higher level 
flood-plains and as loess that has been re-
worked and transported comparatively short 
distances. The present flood-plains of most 
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of the streams which drain into the Cache 
River-Bay Creek bottomlands correspond 
to the 3+0-foot terrace level. The youngest 
Rood-plain deposits of the area occur adja-
cent to the Mississippi and Ohio rivers only, 
where land below the 340-foot level is sub-
ject to periodic overflow at times of flood. 
MAJOR DRAfNAGE CHANGES 
Southern Illinois, unlike most of the 
State, possesses topography that is only in 
part and indirectly related to glaciation. 
For the most part the hills and valleys of 
this area originated in a more remote period 
and are a relic and remainder of what the 
rest of Illinois was like before it was 
smothered beneath glacial ice. Although the 
area described in this report was largely 
outside of the glaciated region, water-borne 
and wind-borne materials were extensively 
deposited. In addition the great quantities 
of water derived from the melting ice threw 
the Mississippi and Ohio rivers out of ad-
justment to their valleys and resulted in 
important changes in drainage which are 
now apparent in valleys that are abruptly 
constricted or are wider and out of propor-
tion to the streams which now occupy them. 
.A1ississippi River.- Mississippi River 
Rows on bedrock at only three places be-
tween Minneapolis and the Gulf of Mexico. 
The southernmost of these is the Thebes-
Commerce gorge where for 6 Yz miles the 
river occupies a narrow trench cut in Paleo-
zoic rocks without the wide bottomlands 
that are so characteristic of the valley both 
above and below. Just south of Cape Gi-
rardeau, Missouri, an area of bottomlands 
more than two miles wide at its narrowest 
point leads southwestward and separates the 
Benton Hills from the uplands of south-
eastern Missouri. This is obviously the 
continuation of the old Mississippi Valley 
above Cape Girardeau and was occupied by 
the river in late pre-glacial times. At some 
stage during the glacial period, however, the 
Mississippi built up its Rood-plain to such a 
height that some of the floodwaters were 
diverted across the lowest point on the divid-
ing spur of hills that here separated it from 
the Ohio. During subsequent stages of 
erosion the new channel was deepened in 
bedrock as rapidly as the old valley was 
cleared of alluvial material, and two courses 
were available to the river. Only after the 
formation of the 340-foot terrace has erosion 
progressed more rapidly along the cut-off, 
and the old valley is now abandoned. 
0 hio River.-As a great river the Ohio 
is much younger than the Mississippi. Be-
fore the glacial period, in later Tertiary 
time, most of what is now the Ohio Valley 
drained northward through a number of 
rivers to the Great Lakes region and finally 
to the Atlantic Ocean. As the glaciers 
moved southward from Canada, however, 
the northern parts of these rivers were 
dammed and lakes were formed in the upper 
parts of their valleys in which the water 
rose until it spilled over the lowest divides. 
These were cut down by the flood waters 
from the melting ice, and parts of the sev-
eral former river valleys were joined to 
produce the Ohio River. 
One of the ancestors of the Ohio River 
appears to have been the middle fork of a 
system that included the Wabash River to 
the north and Green River to the south. 
Below the mouth of the Wabash River these 
combined streams Rowed southwestward a 
short distance beyond the present site of 
Golconda where they were probably joined 
by the Cumberland River, turned westward 
through the lowland area now known as 
the Cache River-Bay Creek bottomlands, 
turned southward and joined the Tennessee 
River west of the present site of Cairo, and 
continued to their junction with the ances-
tral Mississippi River in southeastern Mis-
souri or northeastern Arkansas. During the 
glacial period and after the Ohio River 
system had been formed the valley was 
silted up and the flood-plain was raised by 
the deposition of material derived from the 
rapidly melting ice. At one stage of this 
process the flood-plain was built up to a 
level as high as the lowest point on the divide 
that separated the Cumberland and Tennes-
see rivers between Smithland and Paducah, 
and part of the floodwaters were drawn off 
from the former course of Ohio River across 
southern Illinois. During subsequent peri-
ods of glacial flooding these two courses 
were available to the lower Ohio River and 
both were utilized. Only in recent time 
has a small amount of down-cutting lowered 
the southern channel so that the river now 
follows this course and the older course 
across the southern part of Illinois has been 
abandoned. 
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IGNEOUS INTRUSIONS 
Pebbles and boulders of igneous rock are 
common in the glacial drift of Illinois, and 
fragments of similar rock are abundantly 
present in some glacial and post-glacial 
stream deposits and locally in conglomerate 
at the base of the Pennsylvanian system, 
but only in Hardin and eastern Pope coun-
ties are igneous rocks known to crop out at 
the surface in their original positions. Here 
dark gray or greenish igneous rocks, known 
technically as lamprophyre and peridotite36 , 
occur in dikes and sills that cut across Mis-
sissippian strata within a zone about 15 
miles wide and extending from near Prince-
ton, Kentucky, 37 northwestward to Harris-
burg and Equality in Saline County, Illi-
nois, a total distance of about 60 miles. In 
Saline County dikes cutting Pennsylvanian 
beds have been encountered in some of the 
coal mines38 , and sills wedged between 
strata of the Chester series have been pene-
trated in oil wells recently drilled, but no 
surface outcrops have been found. 
The igneous rock locally contains flakes 
of black mica, but it is commonly so com-
pletely weathered that most of its original 
minerals are entirely decomposed and re-
placed by other substances. It generally 
disintegrates more readily than the enclosing 
sedimentary rocks and consequently ex-
posures are few and mostly confined to the 
beds and banks of streams where erosion 
has been active and considerable areas of 
fresh rock are exposed to view. Igneous 
rock undoubtedly is present at many other 
places within the zone mentioned above but 
is so completely hidden beneath surficial 
material that its occurrence has not been 
discovered. 
The igneous rock of Hardin and Pope 
counties was originally a hot liquid or 
viscous lava that rose from deep within the 
earth and was forced into cracks in the sur-
rounding sedimentary rocks by differential 
pressure. Most commonly it occupied more 
or less vertical cracks and upon cooling 
solidified and formed dikes. At some places, 
however, it was squeezed laterally between 
beds of the sedimentary rocks and formed 
horizontal sills. Exposed dikes are mostly 
36Currier, L. W., Igneous rocks in the geology of Hardin 
County: Illinois Geol. Survey Bull. 41, p. 237, 1920. 
37Weller, Stuart, Geology of the Princeton Quadrangle: 
Kentucky Geol. Survey, ser. 6, vol. 10, p. 97, 1923. 
38Cady, G. H., Coal resources of district V: Illinois 
Geol. Survey Coop. Mining Series Bull. 19, p. 34, 1919. 
less than two feet wide although a 4-foot 
dike is known in Kentucky and a dike 300 
feet wide has been encountered in one of 
the mines of Saline County. Sills appear 
t? o~cur more ~arely than dikes. A 2 Vz -foot 
stll t.s present m Hardin County, one with 
a thtckness of 15 feet has been observed in 
Kentucky30 , and a 75-foot sill was pene-
trated by a well in Saline County. 
The dikes commonly contain a few small 
fragments of limestone and quartzitic sand-
stone that have probably been brought up 
from lower formations by the lava before 
it solidified. At two localities in Hardin 
County however fragments of sedimentary 
rocks are abundant, and the igneous rock in 
which they are embedded appears to have 
bee~ extrem.ely shattered, probably by val-
came exploswns. These places are believed 
to mark the sites of small craters 100 to 200 
feet in diameter produced by violent ex-
plosions. It is unlikely, however, that true 
volcanoes ever existed in this region. 
Exposures of the dikes are small and 
scattered, but what evidence is available 
indicates that they extend in a general north-
west-southeast direction, and a few of them 
have been traced for distances of a mile or 
more. This direction is nearly at right 
angles to the trend of the principal faults 
of southeastern Illinois and most of the dikes 
are not associated with faults. These facts 
strongly suggest that the dikes and faults 
are not directly related and that the lava 
was intruded and solidified before the first 
important period of faulting in this area. 
If the faults had been formed previous to 
or contemporaneously with the intrusion of 
lava the faults would have furnished con-
venient avenues for the movement of the 
lava, and dikes would occur along some of 
the principal faults. At those few places 
where dikes and faults do coincide at least 
the main movement of the faults 'occurred 
after the dikes solidified, for the dike rock 
is heavily slickensided, shattered, and pene-
trated by mineralized veins that are ob-
viously associated with the faults. 
Although the lava intruded into the rocks 
of southern Illinois was hot, its temperature 
was not nearly so high as the temperatures 
of lavas at many other places. This is shown 
by the small amount of alteration, rarely 
noticeable to a depth of more than half an 
inch, that occurs in the sedimentary rocks at 
3 9W eller, Stuart, Geology of the Cave-in-Rock quad-
rangle : Kentucky Geol. Survey, ser. 6, vol. 26, p. 89, 1927. 
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their contact with the intrusion. The fine-
grained texture of the igneous rock is like-
wise evidence of rapid cooling during which 
it was possible for only tiny crystals to 
develop. 
FLUORSPAR DEPOSITS 
The fluorspar mines of Hardin County 
are the most important in the United States, 
and since commercial shipments were first 
made in about 1870, Illinois has produced 
nearly three million tons of this mineral or 
over half of the total national production. 
During the five-year period from 1934 to 
1938 inclusive, annual production varied 
between 33,234 and 82,056 short tons, and 
the yearly value ranged from $567,396 and 
$ 1,730,585. Maximum production was at-
tained in 1917 when Illinois mines shipped 
156,676 tons, and maximum value was 
realized in 1918 when $2,887,099 worth of 
Illinois fluorspar was marketed. 
Fluorspar is used principally in the manu-
facture of steel by the open-hearth process, 
and the production of this mineral closely 
follows the major trends of the steel indus-
try. It is used in much smaller amounts in 
the manufacture of various ceramic products 
such as enameled ware, sanitary fixtures 
and opalescent glass, in the chemical indus-
try, and in iron and brass foundries. 
The principal fluorspar deposits occur as 
steeply inclined or vertical veins which fol-
low faults or fault zones, some of which 
locally attain widths of more than 25 feet. 
Most of the veins contain more calcite than 
fluorite and small but variable amounts of 
quartz, galena, sphalerite, pyrite, chalcopy-
rite, and barite. The veins are believed to 
have been formed by ascending warm solu-
tions derived from a deep mass of cooling 
lava, and the minerals were deposited as 
crystals in openings along the fault planes 
or were produced by the chemical action 
of these solutions upon the limestone which 
formed the walls of the faults. 
Northwest of Cave in Rock commercially 
important deposits of fluorite occur as nearly 
horizontal sheets in the upper part of the 
Fredonia limestone. These probably had 
the same origin as the vein deposits except 
that the solutions, after ascending along 
faults or other types of fissures, spread out 
laterally through porous limestone beds be-
neath the more or less impervious shaly Rosi-
clare sandstone and replaced the calcite of 
the limestone by fluorite 40 • 
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The intricate fault system of Hardin, 
Pope, and Johnson counties cuts lower 
Pennsylvanian strata and passes beneath the 
generally undisturbed upper Cretaceous beds 
of the Mississippi embayment. These facts 
set outside limits to the time when this fault-
ing occurred, but there is no direct evidence 
to be obtained in Illinois that will serve to 
date the faulting more precisely within the 
three whole and two partial geological peri-
ods (Pennsylvanian, Permian, Triassic, 
Jurassic, and Cretaceous) that are included 
within these limits. It has been rather gen-
erally assumed, however, that the faulting 
occurred at the close of the Permian period 
when the Appalachian mountains were 
folded. 
The most important fault or zone of 
faulting in southern Illinois is that which 
crosses Ohio River from Kentucky near 
Shawneetown, extends westward across 
Gallatin County, thence swings southward 
in Saline County and enters Pope County 
near the line between Rs. 6 and 7 E. This 
is known as the Shawneetown fault in Illi-
nois and the Rough Creek fault in Ken-
tucky. Displacement along this fault in 
Illinois is locally at least as much as 3500 
feet and possibly much more41 • 
Structure adjacent to the Shawneetown 
fault shows clearly that it has resulted from 
the compression and breaking of an anti-
cline, and consequently it is probably a high-
angle thrust fault. West of this fault and 
offset in en echelon manner are the McCor-
mick and New Burnside anticlines. These 
are asymmetrical structures with steeper 
flanks to the northwest, and the McCormick 
at least passes laterally into a fault. They 
were likewise formed by compression exert-
ed from the south or southeast, and the 
pattern thus formed is characteristic of areas 
that have suffered from thrusting forces·n . 
The orientation of dikes in a northwest-
southeast direction strongly suggests that 
40Bastin, H. S., Fluorspar deposits of Ha rdin and Pope 
counties, Illinois: Illinois Geol. Survey Bull. 58, p. 45, ff., 
1931. 
41Butts, Charles, Geology and mineral resources of the 
Equality-Shawneetown area : Illinois Geol. Survey Bull. 
47, p . 59, 1925 . 
42Link, T. A., En echelon folds and arcuate mountains: 
J our. Geol. vol. 36, pp. 526-538, 1928. 
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tension fractures were produced by these 
same forces, and as such fractures develop 
parallel to the direction of compression4 3 
further evidence regarding the direction in 
which these forces operated is thus pre-
sented. 
If the relationships believed to exist be-
tween the Shawneetown fault, the McCor-
mick and New Burnside anticlines, and the 
dikes have been correctly interpreted it is 
clear that these structures must have been 
produced before the development of the 
fractures which cut the strata of south-
eastern Illinois into a complicated fault 
mosaic because the intrusion of lava to form 
the dikes apparently occurred before the 
extensive faulting of this area took place. 
As previously mentioned, the dikes generally 
do not coincide with faults, and where they 
do the faulting occurred later than solidifi-
cation of the dike rock. It is highly im-
probable that dikes would not have followed 
some of the principal faults had they existed 
at the time intrusion took place. 
It has long been believed that the dikes, 
the faults, and the fluorspar deposits of 
southern Illinois are closely interrelated44 • 
It is clear that the development of fluorite-
bearing veins occurred after a considerable 
amount of faulting had taken place because 
all of the important veins coincide with 
faults or occur in zones of faulting. Later 
faulting, however, also occurred because at 
many places slickensided fault surfaces cut 
or parallel the mineralized veins and many 
faults are totally unmineralized, which 
could hardly be the case if they had existed 
at the time that mineralizing solutions circu-
lated throughout the fractures in the rock 
of this district. Consequently any explana-
tion of the complex structural development 
of southern Illinois must take into account 
three different episodes of faulting that are 
more or less clearly distinguished from each 
other by their relations to the dikes and 
fluorite-bearing veins. 
There is no known evidence in the central 
or eastern United States of any severe struc-
tural disturbance between the beginning of 
the Pennsylvanian period and the end of the 
Paleozoic era. Structural adjustments that 
did occur were gradual and mainly found 
43Link, T. A., The origin and significance of "epi-
a nticlinal " faults as revealed by experiments: Am. Assoc. 
P et. Geol. Bull. vol. 11 , pp. 853-866, 1927. 
44Weller, Stuart, and Butts, Chas., The geology of 
Hardin County: Illinois Geol. Survey Bull. 41, p. 55, ff. 
1920. 
expression in the subsidence of basins of 
deposition such as the Illinois basin. Conse-
quently it is unlikely that the first phase of 
the faulting and folding of southern Illinois 
occurred before the close of the Paleozoic 
era. At this time, however, thrusting forces 
from the southeast became active along the 
eastern coast of North America, and the 
Appalachian mountains were folded. It is 
not unlikely that some portion of this com-
pression was transmitted far inland and 
found expression in folding and thrust-
faulting along a zone of pre-existing weak-
ness to produce the Shawneetown-Rough 
Creek fault and associated folds. 
These dislocations and the consequent 
release of subterranean pressure may have 
accounted for the initiation in this area 
of the upward movement of lava from great 
depth and shortly afterward some of this 
material migrated upward through tension 
cracks in the overlying sedimentary rocks 
where it cooled and solidified to form dikes 
and sills. Similar igneous intrusions are 
known to occur intermittently in Quebec, 
New York, Pennsylvania, eastern and west-
ern Kentucky, southern Illinois, western 
Tennessee, southeastern Missouri , Arkansas, 
and Kansas45 • Throughout most of this 
region the intrusions are difficult or impossi-
ble to date but in New York they are be-
lieved to have accompanied the Appalachian 
disturbances which marked the end of the 
Paleozoic era4 6 , and in Arkansas the dia-
mond-bearing peridotite was intruded in 
mid-Cretaceous time47 • The facts that in-
trusion of the dikes preceded extensive fault-
ing in southern Illinois and that the faulting 
was followed by a very important and un-
doubtedly long protracted period of erosion 
before late Cretaceous time, precludes the 
possibility that the Illinois intrusions could 
have been contemporaneous with those of 
Arkansas. The Illinois dikes are certainly 
much the older, and it seems probable that 
they correspond more closely in date to the 
New York intrusions. 
It has been suggested that faulting in the 
fluorspar district and adjacent areas of 
southern Illinois and western Kentucky re-
sulted from the intrusion of a great mass of 
4aMartens, ]. H. C., Igneous rocks of Ithaca, New York, 
a nd vicinity: Geol. Soc. Am. Bull., vol. 35, p. 314, 1924. 
46Sheldon, P. G., On the association of faulting with 
dike intrusion: J our. Geol., vol. 35, p. 365, 1927. 
47M iser, H. D., and Ross, C. S., Diamond-bearing 
peridotite in Pike County, Arkansas: U. S. Geol. Survey 
Bull. 735, p. 310, 1922. 
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igneous material at considerable depth which 
strongly arched the overlying strata, stretch-
ing them until they broke and allowing 
wedge-shaped blocks to drop considerably 
below the level of the rocks on either side. 
The fractures so formed served as avenues 
of escape for mineral-bearing solutions de-
rived from the igneous mass, and they pro-
duced the fluorspar veins. Later this arch 
is believed to have collapsed, perhaps as a 
result of the partial squeezing out laterally 
of the liquid or viscous igneous material , 
thus renewing and perhaps reversing move-
ment along some of the previously formed 
faults, and producing others4 8 • 
The foregoing explanation accounts satis-
factoril y for two closely spaced periods of 
faulting, only one of which was accom-
panied by mineralization; for the presence 
of silver in the galena ( silver in appreciable 
amounts is known to occur only in deposits 
derived from igneous sources) ; and for the 
somewhat radial pattern of the principal 
faults40 • This pattern suggests that it may 
have been produced by an intrusive mass 
located a short distance to the southwest 
and beneath the Embayment deposits. 
The faults of Union and Alexander coun-
ties are not directly related to disturbances 
in the fluorspar area to the east, but are, on 
48Weller, Stua rt, a nd Butts, C harles, The geology of 
H a rdin County: lllinois Geol. Surv. Bull. 41 , pp. 56- 57 , 
1920. 
49Weller , ] . M ., and Sutton, A . H ., Mississippia n 
border of E astern Interior Basin , Am. Assoc. Petroleum 
Geologists, Bull. , vol. 24, pp. 765- 858, 1940; reprinted , 
Illinois Geol. Survey Rept. Inv. 62, 1940. 
the other hand, a part of the structural pat-
tern produced by readjustments upon the 
margin of the Ozark region. The Ozarks 
constitute a distinct geologic province that 
has existed since early in the Paleozoic era, 
whose structural and stratigraphic history 
has not been exactly duplicated elsewhere. 
The ages of many of the faults in Union 
and Alexander counties cannot be deter-
mined. Pre-Pennsylvanian faults, however, 
are known to exist in Jackson County, and 
possible other faults in the counties to the 
south may be of similar age. Although, as 
previously noted, movement along the Rat-
tlesnake Ferry fault and fracture zone may 
also have originated in pre-Pennsylvanian 
time, much of the movement and perhaps 
most of the faulting which occurred along 
it is believed to be of post-Paleozoic age. 
This, as well as most of the other structural 
irregularities in Union and Alexander coun-
ties, appears to have resulted from thrust-
ing forces that originated in the Ozark 
regwn. 
The southern tip of Illinois, squeezed 
between the Ozarks on the west and a prob-
able deep-seated intrusion on the southeast, 
suffered its most severe disturbances at or 
shortly after the close of the Paleozoic era. 
A reestablishment of equilibrium was not 
at once achieved, however, and faulting on 
a very minor scale has continued at inter-
vals until fairly recent times, and small 
displacements involving Tertiary strata have 
been observed at a few localities in the 
neighborhood of the Thebes gorge. 
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PART III-TABULATION OF DATA 
WELL RECORDS 
Only 27 wells more than 1000 feet deep 
have been drilled in the seven southern coun-
ties of Illinois. Most of these were unsuc-
cessful oil tests but a few are water wells. 
Other shallower water wells have been sunk 
at many places, several holes were drilled in 
Union County in search for lead and zinc, 
and the blanket fluorspar deposits of Hardin 
County have been prospected by diamond-
drilling. Only a few of the better and more 
representative well records are completely 
presented herewith. Other records may be 
obtained by application to the Survey. 
Wells of wh ich the Survey has record are 
as follows: 
UNION COUNTY 
T. 11 S., R. 3 W., sec. 1, NW. ~ SE. ~' Sturde-
vant- Carter, elevation 492 feet, T.D. 329, 5 foot 
samples; started in alluvium over Clear Creek chert, 
ended in lower part of Backbone limestone. 
Sec. 33, NW. ~' SE. ~' Atlas Powder Co., ele-
vation 353 feet, T.D. 653, driller's log. Samples 
obtained by the Missouri Geological Survey were 
correlated by H. S. McQueen as follows: Alluvium to 
123 feet, Bailey limestone to 150 feet, Bainbridge 
limestone to 300 feet, Sexton Creek limestone to 
380 feet, Edgewood limestone to 410 feet, Maquo-
keta (Orchard Creek shale and Thebes sandstone) 
to 530 feet, Fernvale limestone to 540 feet, Kimms-
wick limestone to 653 feet. 
Sec. 34, SE. ~' C. C. C. Camp Hutchins, T.D. 
497 feet, reached bedrock, probably upper part of 
Bailey limestone at 84 feet, penetrated cherty lime-
stone to 402 feet, limestone and shale, lower Bailey 
and upper Bainbridge to 466 feet, bluish and red 
limestone and shale, Bainbridge to 497 feet. 
T.11 S., R. 2 W., sec. 21, SW. ~ SE. ~'Smith­
Hine, elevation 415 feet, T.D. 1420 feet, driller's 
log and incomplete samples; started in Clear Creek 
chert at 66 feet, reached Bainbridge limestone at 
925 feet, Sexton Creek limestone from 1055 to 
1119 feet, further correlations doubtful; reported to 
reach "Trenton" at 1396 feet, but this may be about 
100 feet too low. Shows of oil reported at 608 and 
824 feet. 
Sec. 23, SW. ~ SW. ~'Sturdevant-Rendleman, 
elevation 590 feet, T.D. 515 feet, samples; started 
close below Cypress sandstone, ended in Ste. 
Genevieve limestone. Beds above 335 feet consist 
of more or less impure limestone, shale, and sand-
stone. Below 335 feet is oolitic limestone with two 
thin sandy zones. 
T.11 S., R.1 W., sec. 2, NW. ~'Giant City State 
Park, elevation 685 feet, T.D. 600 feet; samples; 
started near top of "Makanda" sandstone, entered 
Kinkaid limestone at 345 feet, and ended in Clore 
formation. 
Sec. 15, NW. ~ NW ~'Finley-Cast, T.D. 1240 
feet, driller's log; started near top of Chester series, 
probably ended near base of Chester series. This 
is a very poor record. 
Sec. 30, SE. ~ SE. ~,Cobden water well, eleva-
tion 564 feet, T.D. 226 feet; 5-foot samples; started 
in Menard limestone and ended in upper part of 
Glen Dean formation. 
T. 12 S., R. 2 W., sec. 7, NE. ~ SE. ~. State 
Forest Nursery, elevation 390±, T.D. 225 feet; 
driller's log; reached bedrock at 51 feet, Clear Creek 
chert to bottom. 
Sec. 7, SE. ~ NE. ~' C.C.C. Camp Wolf Lake 
(abandoned), T.D. 120 feet; 5-foot samples; allu-
vi urn and Clear Creek chert. 
Sec. 11, SW. ~ NE. ~' Sturdevant- Andrews, 
elevation 518 feet, T.D. 355 feet; 5-foot samples; 
started in Mississippian limestone below St. Louis, 
ended in upper part of Springville shale. 
Sec. 11, SE. ~ SW. ~, Sturdevant- Greer, ele-
vation 526 feet, T.D. 230 feet; 5-foot samples; 
started in Lower Mississippian limestone, ended in 
upper part of Springville shale. 
Sec. 13, SE. ~ NW. ~' Sturdevant- Spurlock, 
elevation 484 feet, T.D. 545 feet; samples; started 
in Mississippian limestone near base of St. Louis, 
ended in upper part of Springville shale. 
Sec. 13, SE. ~ SW. ~, Sturdevant-First 
National Bank, elevation 462 feet, T.D. 290 feet; 
samples; started in Mississippian limestone below 
St. Louis, ended in upper part of Springville shale. 
Sec. 14, NE. ~ SE. ~' Sturdevant-State Pond, 
elevation 459 feet, T.D. 425 feet; 5-foot samples; 
began in Lower Mississippian limestone, reached 
Springville shale at 140 feet, Mountain Glen shale 
at 200 feet, impure Devonian limestone at 230 feet, 
and ended in gray limestone that may be Grand 
Tower. The Alto, Lingle, and Misenheimer forma-
tions cannot be recognized. 
Sec. 24, NW. ~ SE. ~, Sturdevant-Greer, ele-
vation 511 feet, T.D. 240 feet; 5-foot samples; 
started in Lower Mississippian limestone below St. 
Louis, ended in upper part of Springville shale. 
Sec. 25, NE. ~ NW. ~, Sturdevant- Turner, 
elevation 526 feet, T.D. 110 feet; 5-foot samples; 
started in Lower Mississippian limestone, ended in 
upper part of Springville shale. 
T.12 S., R.1 W., sec. 12, SW. ~ SW. ~' Amiano 
- Medlin, elevation 473 feet, T.D. 2360 feet; driller's 
log and study of incomplete samples; started near 
top of Golconda limestone, top of Cypress at 206 
feet, bottom of Hoffner beds at 555 feet, top of 
Springville shale at 1988 feet, top of black shale at 
2017 feet, stopped in Middle Devonian, exact hori-
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zan not known. Show of oil reported from 445 to 
452 feet in Renault or Hoffner, several in Mississip-
pian limestone from 990 to 1985 feet, others in 
Devonian from 2075 to 2149 feet. 
Sec. 19, NW. ~ SE. ~~Anna City well, elevation 
665 feet, T.D. 428 feet; driller's log; started in Ste. 
Genevieve limestone, probably ended in St. Louis 
limestone. 
Sec. 20, SW. ~ NE. ~~Anna City well A-1, ele-
vation 595 feet, T.D. 1020 feet; samples; started in 
Ste. Genevieve limestone, stopped before reaching 
Springville shale. 
Sec. 20, NW. ~ SE. ~.Anna City well A-2, ele-
vation 581 feet, T.D. 1035 feet; samples; started in 
Ste. Genevieve limestone, stopped before reaching 
Springville shale. 
Sec. 20, Anna City well A-3, elevation 616±, 
T.D. 1038 feet; samples; started in Ste. Genevieve 
limestone, reached Springville shale at 1015 feet. 
Sec. 20, Anna City well, elevation 621 feet, T.D. 
650 feet; 5-foot samples; started in Tertiary or 
Cretaceous gravel, reached bedrock (Ste. Genevieve 
limestone) at 100 feet, ended in Mississippian lime-
stone below St. Louis. 
Sec. 30, SW. ~ NW. ~~ Jonesboro City well, 
elevation 490 feet, T.D. 302 feet; driller's log; un-
differentiated Mississippian limestone. 
T. 12 S., R.1 E., sec.14, NW. ~ NW.~, Leschen 
- Schlenker, elevation 406 feet, T.D. 2220 feet; 
driller's log; started in Menard limestone, ended 
before reaching Springville shale. A very poor 
record. Show of oil reported in lower part of well. 
T. 13 S., R. 1 W., sec. 7, NW. ~ NE. ~. Sturde-
vant- Ury, elevation 459 feet, T.D. 488.}-2 feet; 
5-foot samples; started in Lower Mississippian lime-
stone below St. Louis, reached Springville shale 
at 340 feet, Mountain Glen shale at 390 feet, De-
vonian limestone at 410 feet. 
Sec. 7, NW. ~ NW. ~~ Sturdevant- Ury, ele-
vation 422 feet, T.D. 340 feet; 5-foot samples; 
started near base of Lower Mississippian limestone, 
reached Springville shale at 125 feet, Mountain 
Glen shale absent, reached Devonian limestone at 
200 feet, ended in Devonian shale. 
Sec. 19, NE. ~ NE. ~.Sturdevant-Barnhardt, 
elevation 420 feet, T.D. 329 feet, 5-foot samples; 
started in Lower Mississippian limestone, reached 
Springville shale at 260 feet. 
Sec. 25, NW. ~ NE. ~.Dongola City well, T.D. 
300 feet; 5-foot samples; reached bedrock at 96 
feet, St. Louis limestone to bottom. 
Sec. 29, SW. ~ SW. ~. Sturdevant- Speight, 
elevation 386 feet, T.D. 235 feet; 5-foot samples 
started in Lower Mississippian limestone, reached 
Springville shale at 215 feet. 
Sec. 33, SW. ~ SW. ~. Sturdevant- Poole, 
elevation 365 feet, T.D. 255 feet; samples; started 
in Lower Mississippian limestone, reached Spring-
ville shale at 250 feet. 
Sec. 36, SW. ~ SE. ~~ Sturdevant- Keller, 
elev:1tion 360± feet, T.D. 270 feet; 5-foot samples; 
all in Lower Mississippian limestone, probably 
Warsaw-Salem. 
T. 13 S., R. 1 E., sec. 19, SE. ~ NW. ~. Sturde-
vant- Roffman, T.D. 530 feet; 5-foot samples; 
mostly St. Louis limestone, probably ended in 
Warsaw-Salem limestone. 
JOHNSON COUNTY 
T. 11 S., R. 3 E., sec. 30, SW. ~ NE. ~,Tunnel 
Hill- Boner, elevation 766 feet, T.D. 4165 feet; 




::clay, li.ght',',- .............. . 22 22 
Sand, light .. .......... . . . . 18 40 
"Shale, blue" .... ... ... ..... . 35 75 
Pennsylvanian System 
Sandstone, silty, argillaceous, 
gray, very fine to fine, com-
p~ct; shale, silty, gray, fine, 
m1caceous. . . . . . . . . . . . . . . . . 10 
Shale, silty, gray to brownish-
gray, firm, micaceous ...... 5 
"Shale, blue" . . . . . . . . . . . . . . . . 15 
"Sand, broken, gray" . . . . . . . . 5 
Sandstone, silty, light gray, 
very fine to fine, compact, 
micaceous, sideri tic . . . . . . . . . 25 
"Sand, broken, gray".. . . . . . . 21 
Sandtone, silty, light gray, very 
fine to fine, compact, sideri-
tic, micaceous . . . . . . . . . . . . . 9 
Sandstone, as above; shale, 
silty, carbonaceous, gray, 
firm, micaceous.. ...... . ... 10 
"Shale, blue" . . . . . . . . . . . . . . . . 10 
"Shale, sandy, gray" . . . . . . . . . 20 
"Shale, blue". . . . . . . . . . . . . . . . 5 
Shale, silty, gray, firm, mica-
ceous; sandstone, silty, gray, 
very fine, compact . . . . . . . . . 10 
Sandstone, as above .. .. ... .. . 5 
"Sand shale" . . . . . . . . . . . . . . . . 15 
"Shale, blue" . . . . . . . . . . . . . . . . 24 
"Sand, hard, gray" .... . . . . . . . 1 
Sandstone, light gray, very fine 
to coarse, compact, conglom-
eratic at top ...... . ........ 12 
Sandstone, silty, gr~y, very 
fine, compact, m1caceous, 
si~eritic; shale, silty, gray, 
m1caceous . . . . . . . . . . . . . . . . . 3 
"Sand, hard, gray". . . . . . . . . . 13 
Sandstone, light gray, fine to 
coarse, compact. . . . . . . . . 10 
Shale, silty, carbonaceous, dark 
gray, micaceous, firm to weak 3 
Sandstone, silty, light gray to 
brownish, very fine to coarse, 
sideritic, micaceous, compact 44 
Shale, carbonaceous, silty, gray, 
firm, micaceous. . . .... . .... 10 
"Shale, gray" ..... . . . . . . . . . . . 40 
Sandstone, slightly silty, light 
gray, fine to coarse, compact, 
slightly micaceous, pyritic . . 100 
Sandstone as above; sandstone, 
silty, gray, very fine to fine, 
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Tunnel Hill- Boner well, con't. Thick-
ness Depth 
Ft. Ft. 
Pennsylvanian System, continued 
Sandstone, very silty, carbona-
ceous, gray, very fine, com-




Limestone, dolomitic, gray, 
very fine to fine, slightly 
fossiliferous. .. . . . . . . . . . . . 12 
::Lime, gray',',- . . . . . . . . . . . . . . . 1 
Shale, gray . . . . . . . . . . . . . . . 2 
Shale, calcareous, gray to 
greenish, firm to weak, fossil-
iferous ..... . . . . . . . . . . . . . . . 30 
Limestone, dolomitic, gray, 
slightly speckled, fine to 
" ~oarse, fossilifero~s. . . . . . . . 10 
Lime, brown, hard . 7 
Limestone, as above, but cherty 5 
Limestone, as above; limestone, 
dolomitic, sandy, brownish-
gray, very fine to fine. . . . 8 
Limestone, dolomitic, slightly 
c h e r t y , brownish-g r a y 
speckled, fine to coarse, fos-
siliferous .. .. .. . .. .. .. 6 
Limestone, dolomitic, brown-
ish-gray, speckled, very fine 
to fine, fossiliferous . . . . . 9 
Limestone, dolomitic, cherty, 
brownish-gray, speckled, fine 
to coarse, fossiliferous . . . . . . 3 
Shale, gray, firm. . . . . . . . . . . . . 4 
Limestone, red, greenish, gray, 
lithographic; little shale, red, 
green ...... .. ........ . .... 21 
Limestone, gray to brownish, 
lithographic . . . . . . . . . . . 5 
Limestone, dolomitic, gray, 
very fine to fine ........... . 12 
Limestone, dolomitic, gray to 
dark gray, very fine; lime-
stone, slightly dolomitic, 
green, lithographic ......... 12 
Limestone, dolomitic, brown-
ish-gray, speckled, very fine 
to medium; shale green, gray 4 
Shale, as above; limestone, 
dolomitic, gray, speckled, 
fine to coarse, fossiliferous . 9 
Limestone, as above; shale, 
calcareous, gray, firm, fossili-
ferous . . . . . . . . . . . . . . . . . . . . 15 
No samples ("shale, gray"). . . 7 
Limestone, dolomitic, cherty, 
gray to brownish, speckled, 
fine to coarse, fossiliferous. 18 
Limestone, dolomitic, gray to 
brownish, very fine to fine, 
fossiliferous . 9 
Limestone, gray, very fine, 
slightly fossiliferous . . . . . . . . 4 
Limestone, as above; shale, 
green, gray, firm; sandstone, 
silty, calcareous, greenish-
gray, very fine, compact to 


























Tunnel Hill- Boner well, con't. Thick-
ness Depth 
Ft. Ft. 
Mississippian System, continued 
Chester Series, continued 
Kinkaid limestone, continued 
No samples ("Red rock"). . . . 7 
Shale, silty, green, red . . . 5 
Degonia formation 
Shale, silty, green, red; silt-
stone, greenish-gray . . . 17 
Shale, calcareous, gray, green-
ish, red, firm . . . . . . . . . . . . . 2 
Shale, silty, gray, firm . . . . 9 
Siltstone, gray ... . . . . . . . . . 10 
Limestone, dolomitic, slightly 
argillaceous, very fine to fine, 
dense; shale, calcareous, gray, 
fossiliferous . . . . 5 
~h~le, .~ilty, gray, firm. . . 12 
Lime ................. 6 
Sands tone, calcareous, gray, 
very fine to fine, compact to 
friable. .. . . . . . . . . . . . . . . . 24 
Clore formation 
Limestone, dolomitic, argil-
laceous, brownish-gray, fine 
to coarse, fossiliferous. . . . . 5 
Limestone, silty, dolomitic, ar-
gillaceous, gray to brownish-
gray, very fine . . ..... . .. 5 
Sandstone, slightly calcareous, 
light gray to gray, very fine, 
compact ............ . 10 
::sc:tnd, broken" .... ·,; . . . . 7 
Lime, broken, gray . . 8 
"Shale and shells, gray" 1 
Shale, gray, firm . . . 12 
Limestone, dolomitic, brown-
ish-gray to gray, fine to 
coarse, fossiliferous . . . . 16 
Palestine sandstone 
Sandstone, calcareous, gray, 
very fine, compact; shale, 
gray, green, firm. . . . 10 
Shale, silty, gray, greenish-
gray, firm... . . ............ 6 
"Shale and shells" . . . . . . . . . . . 12 
Sandstone, partly calcareous, 
silty, gray, very fine, com-
pact . . . . . . . . . . . . . . . . . . . . . 36 
Menard formation 
Limestone, dolomitic, brown-
ish-gray, fine to coarse, fos-
siliferous; shale, green, gray . 16 
Shale as above; limestone, very 
argillaceous, gray to brown, 
fine to coarse, fossiliferous. . 8 
Shale, gray, green, firm; lime-
stone, dolomitic, gray, very 
fine to medium; limestone, 
very argillaceous, gray, fine 
to coarse ... . . . . 10 
Limestone, oolitic, dolomitic, 
brownish-gray, fine to coarse, 
fossiliferous . . . . . . . . . . . . . . . 6 
Limestone, partly dolomitic, 
gray to brownish, very fine to 
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Tunnel Hill- Boner well, con't. Thick-
ness Depth 
Ft. Ft. 
Mississippian System, continued 
Chester Series, continued 
Menard formation, continued 
Limestone, dolomitic, oolitic, 
gray to brownish, fine to 
coarse, fossiliferous .. .. . . . . 9 
Shale, calcareous, green, red, 
firm ... . ............... ... 10 
Limestone, dolomitic, gray, 
lithographic. . . . . . . . . . . . . . . 10 
Limestone, dolomitic, brown-
ish-gray, fine to coarse, fossil-
iferous; shale, calcareous, 
green, gray. . . ... . . . . . ..... 49 
Limestone as above; shale, cal-
careous, gray, firm, fossilifer-
ous ...... . . . . . . . . . . . . . . . . . 11 
Waltersburg sandstone 
Siltstone, sandy, gray . . . . . . . . 5 
Vienna formation 
Shale, red, gray, firm; shale, 
si lty, gray, firm ......... . .. 10 
Shale, gray, firm .. . . . . . . . . . . . 35 
No samples ("Lime, brown") . . 10 
Tar Springs sandstone 
Shale, silty, carbonaceous, gray, 
micaceous; sa ndstone, silty, 
argillaceous, gray, very fine, 
compact, micaceous. . . . . . . . 14 
Shale, green, greenish-gray, 
firm. .............. . ...... 20 
Sandstone, slightly calcareous, 
light gray, very fine to fine, 
compact to friable .. . . . . . . . 24 
Sandstone as above; siltstone, 
gray, brittle ......... .. .... 5 
Shale, partly silty, gray, firm . . 12 
Sandstone, gray, very fine, com-
pact to quartzitic .. . . . . . . . . 33 
Glen Dean-Golconda formations 
Limestone, dolomitic, gray, fine 
to coarse, fossiliferous . . . . . . 12 
Dolomite gray, granular, com-
pact; limes tone, very dolomi-
tic, gray, very fine to coarse . 5 
Limestore, dolomitic, oolitic, 
gray, speckled, fine to coarse, 
fossiliferous . . . . . . . . . . . . . . . 10 
Limestone, argillaceous, gray, 
fine and coarse, fossiliferous; 
shale, calcareous, gray, fossil-
iferous.. .................. 25 
Shale, gray, firm .. . . .... . ... 73 
Limestone, oolitic, slightly dolo-
mitic, gray, slightly speckled, 
fine to coarse, fossiliferous . . 5 
Limestone, dolomitic, gray, 
partly speckled, fine to 
coarse, fossiliferous . 12 
Limestone, dolomitic, oolitic, 
gray to brownish, fine to 
coarse, fossiliferous . 22 
Limestone, dolomitic, slightly 
argillaceous, gray, fine to 
coarse, fossiliferous... .... . . 5 
Limestone, as above; shale, cal-


























Tunnel Hill- Boner well, can't. 
Mississippian System, continued 




Glen Dean-Golconda formations, continued 
Limestone, dolomitic, brownish-
gray, fine to coarse, fossilifer-
ous ................ .. ..... 18 
Limestone as above; shale, 
gray, fine ....... . ......... . 10 
Shale, calcareous, red, gray. . . . 7 
Shale, calcareous, gray, fossil-
iferous; limestone, argilla-
ceous, brownish, gray, fine to 
coarse . . . . . . . . . . . . . . . . . . . . 12 
Limestone, dolomitic, brown-
ish-gray, fine to coarse; shale, 
dolomitic, gray, firm, fossili-
ferous ... . ............... . 6 
Shale, calcareous, gray, firm; 
little shale, red, firm; little 
limestone, slightly dolomitic, 
gray, firm ... ... ... . .... ... 15 
Shale, calcareous, gray, firm . . . 16 
Shale, as above; shale, silty, 
gray; sandstone, argillaceous, 
gray, very fine, compact . . . . 8 
Shale and sandstone, as above; 
limestone, dolomitic, gray, 
fine to coarse, fossiliferous . . 12 
Shale, as above. . . . . . . . . . . . . . 6 
Shale, partly calcareous, gray, 
greenish, red, firm . . . . . . . . . . 18 
Cypress sandstone 
Shale, very silty, gray, firm; 
to siltstone, argillaceous, 
gray, firm .... ... ...... . . . . 25 
Shale and siltstone as above; 
sandstone, calcareous, light 
gray, very fine, compact... . 20 
Sandstone, calcareous, light 
gray, very fine to fine, com-
pact to friable . . . . . . . . . . . . . 35 
Sandstone, as above; shale, car-
bonaceous, gray, firm, coal 
fragments. ......... . . ..... 10 
Sandstone as above . . . . . . . . . . 14 
Sandstone, calcareous, light 
gray, very fine, compact to 
quartzitic, fossiliferous; lime-
stone, sandy, light gray, very 
fine to coarse, fossiliferous . . 11 
Paint Creek formation 
Limestone, very dolomitic, 
gray, fine to coarse, fossilifer-
ous; dolomite, gray, very fine, 
fossiliferous. . . . . . . . . . . . . . . 5 
Shale, calcareous, gray, firm .. . 31 
Limestone, dolomitic, brown-
ish gray, fine to coarse, fos-
siliferous .. . . . . . . . . . . . . . . . . 13 
Bethel sandstone 
Sandstone, calcareous, gray, 
very fine to fine, compact, 
fossiliferous. . . . . . . . . . . . . . . 9 
Sandstone as above; sandstone, 
calcareous, greenish- gray, 
very fine, compact to quartz-
itic. ........ . 7 
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Tunnel Hill- Boner well, con't. 
Mississippian System, continued 
Chester Series, continued 
Renault formation 
Limestone, slightly dolomitic, 




coarse, fossiliferous . . . . . . . . 14 1819 
Limestone, very cherty, light 
gray, fine . . . . . . . . . . . . . . . . . 3 1822 
Limestone, oolitic, gray, fine to 
coarse, slightly fossiliferous, 
pink fragments. . . . . . . . . . . . 6 1828 
Limestone, dolomitic, gray, fine 
to coarse, fossiliferous; shale, 
calcareous, gray, fossiliferous 17 1845 
Limestone, slightly dolomitic, 
oolitic, gray, fine to coarse, 
fossiliferous . . . . . . . . . . . . . . . 4 1849 
Limestone as above; shale, 
green, red, firm; limestone, 
red, lithographic to dense . . . 6 1855 
Limestone, sandy, oolitic, dolo-
omitic, gray, very fine to fine; 
shale, partly sandy, green, 
red, firm . . . . . . . . . . . . . . . . . . 4 1859 
Limestone, as above; sand-
stone, very calcareous, gray, 
very fine, compact . . . . . . . . . 6 1865 
Shale, red, green, gray; lime-
stone, dolomitic, gray, green-
ish, reddish tinge, fine to 
medium, fossiliferous .. . ... . 10 1875 
Dolomite, gray, greenish- gray, 
compact; shale, green, gray . 5 1880 
Limestone, very oolitic, gray, 
fine to coarse; limestone, 
gray, lithographic to dense . . 8 1888 
Limestone, brownish-gray, fine 
to coarse, very fossiliferous . . 5 1893 
"Aux Vases" formation 
Limestone, sandy, oolitic, gray, 
slightly speckled, fine to 
coarse, fossiliferous . . . . . . . . . 5 
Limestone, as above; sandstone, 
light gray, very fine, com-
pact to friable, slight stain. . 6 
Limestone, oolitic, gray, pink-
ish, very fine to coarse; sand-
stone, calcareous, oolitic, 
gray, greenish, pinkish, very 
fine, compact .... . . . . . . . . . . 6 
Sa~4stone, as above, non-oo-
litic .. . ........ . ... . .... . . 24 
Sandstone as above; limestone, 
oolitic, sandy, gray, reddish, 
very fine to coarse . . . . . . . . . 10 
Sandstone, calcareous, light 
greenish gray, very fine to 
medium, compact . . . . . . . . . . 10 
Iowa series 
Ste. Genevieve limestone 
Levias member: 
I .imestone, oolitic, light gray, 
little pinkish at top, fine to 








Tunnel Hill- Boner well, con't. 
Mississippian System, continued 




Ste. Genevieve limestone, continued 
Limestone, slightly dolomitic, 
slightly oolitic, gray, fine to 
coarse, fossiliferous . . . . . . . . . 15 1999 
Limestone as above; dolomite, 
gray, granular to compact .. 5 2004 
Rosiclare member: 
Limestone, sandy, oolitic, gray, 
fine to coarse; sandstone, 
light greenish-gray, very fine, 
compact to friable . . . . . . . . . 6 2010 
Sandstone, as above, very fine 
to fine ................... . 6 2016 
Fredonia member: · 
Limestone, gray, lithographic; 
limestone, oolitic, gray, fine 
to medium ................ 13 2029 
Limestone, dolomitic, very oo-
litic, gray, fine to coarse, fos-
siliferous. . . . . . . . . . . . . . . . . . 20 2049 
Limestone, very oolitic, brown-
ish-gray, medium to coarse, 
crystalline calcite . . . . . . . . . . 18 2067 
Limestone, oolitic, light gray, 
fine to coarse, fossiliferous; 
shale, calcareous, green, 
smooth . . . . . . . . . . . . . . . . . . . 5 2072 
Limestone, oolitic, light gray, 
medium to coarse, chalky . . . 20 2092 
Limestone, oolitic, dolomitic, 
brownish-gray, fine to coarse; 
dolomite, brown, fine, sugary 6 2098 
Dolomite, light gray to buff, 
fine, sugary . . . . . . . . . . . . . . . 11 2109 
Limestone, oolitic, light gray, 
medium to coarse, fossilifer-
ous ..... . . . . . . . . . . . . . . . . . . 6 2115 
Dolomite, light brownish-gray, 
fine, sugary . . . . . . . . . . . . . . . 5 2120 
Limestone, very oolitic, light 
brownish- gray, crystalline 
calcite . . . . . . . . . . . . . . . . . . . . 8 2128 
Limestone, oolitic, dolomitic, 
light gray, fine to coarse; 
dolomite, light brownish-
gray, fine ....... . .......... 12 2140 
Dolomite, slightly cherty, light 
brownish, fine, sugary; lime-
stone, dolomitic, partly oo-
litic, light brownish, very 
fine to coarse ... . . . . . . . . . . . 18 2158 
Limestone, oolitic, slightly-
dolomitic, light gray to 
brownish, medium to coarse, 
very fossiliferous, chalky, 
Endothyra .. .. .. . . . . . . . . . . . 100 2258 
Same; dolomite, light brownish, 
fine, sugary . . . . . . . . . . . . . . . 11 2269 
Limestone, oolitic, mottled 
brown and brownish-gray, 
fine to coarse, fossiliferous, 
dark brown oolites ......... 30 2299 
Limestone, dolomitic, cherty, 
partly oolitic, light brown-
ish ....................... 5 2304 
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Tunnel Hill- Boner well, can't. Thick-
ness Depth 
Ft. Ft. 
Mississippian System, continued 
Iowa Series, continued 
Ste. Genevieve limestone, continued 
Limestone, oolitic, light brown-
ish, medium to coarse, scat-
tered sand grains; dolomite, 
light brownish, fine . . . . . . . . 11 
Limestone, as above, medium . 11 
Limestone, oolitic, cherty, light 
brownish, medium, scattered 
sand; fluorite . . ........ . . . . 17 
Limestone, oolitic, light brown-
ish, coarse, fossiliferous . . 7 
St. Louis limestone 
Limestone, dolomitic, brown-
ish, fine; chert, brownish . . . . 38 
Dolomite, light brown, fine, 
sugary; chert, white, speckled 9 
Limestone, dolomitic, slightly 
cherty slightly oolitic, 
brownish, fine. . . . . . . . . . . . . . 7 
Same; dolomite, light brown-
ish, fine ... . ............ . . . 7 
Limestone, dolomitic, slightly 
cherty, oolitic, brownish, fine 
to coarse, fossiliferous. . . . . . 13 
Same, non-oolitic . . . . . . . . . . . . 10 
Limestone, slightly cherty, very 
dolomitic, brown, fine . . . . . . 9 
Limestone, cherty, oolitic, 
brownish, coarse, fossilifer-
ous, chalky . . . . . . . . . . . . . . . . 12 
Dolomite, cherty, brownish, 
fine, sugary; limestone, very 
dolomitic ................. 16 
Limestone, cherty, slightly dol-
ami tic, dark brownish, very 
fine ...................... 4 
Limestone, cherty, slightly dol-
omitic, light to dark brown-
ish, fine to coarse . . . . . . . . . . 18 
Limestone, cherty, brownish, 
fine to coarse, fossiliferous . . 5 
Limestone, cherty, dark brown-
ish, fine ...... . . .. . . . . ..... 18 
Limestone, dolomitic, partly 
cherty, brownish, fine to 
coarse, fossiliferous. ... . . . . . 11 
Limestone, dolomitic, slightly 
cherty, dark brownish, very 
fine; trace gypsum . . . . . . . . . 27 
Limestone, as above; dolomite, 
cherty, silty, light brownish, 
fine, sugary . . . . . . . . . . . . . . . 10 
Warsaw- Salem limestone 
Limestone, oolitic, dark brown-
ish gray, coarse . . . . . . . . . . . . 9 
Limestone, dark brown, fine; 
dolomite, light brownish . . .. 9 
Limestone, oolitic, light and 
dark brownish-gray, fine to 
coarse, Endothyra, crystal-
line calcite . . . . . . . . . . . . . . . . 25 
Limestone, oolitic, brown and 

























Tunnel Hill- Boner well, can't. Thick-
ness Depth 
Ft. Ft. 
Mississippian System, continued 
Iowa Series, continued 
Warsaw-Salem limestone, continued 
Same; limestone, argillaceous, 
dolomitic, dark brownish, 
fine ...................... 7 
Limestone, argillaceous, as 
above; gypsum.. . . . . ...... 19 
Limestone, oolitic, brown, gray, 
coarse, Endothyra. . . . . . . . . . 40 
Same; limestone, slightly oo-
litic, dolomitic, argillaceous, 
slightly cherty, dark brown-
ish, fine. .... . .......... .. . 38 
Same; limestone, light gray, 
fine to coarse, fossiliferous . . 11 
Limestone, cherty, light gray to 
brownish, coarse, fossilifer-
ous . . ... . ..... . .......... . 8 
Limestone, cherty, dark brown-
ish gray, very fine to coarse . 6 
Limestone, very argillaceous, 
dolomitic, dark gray, very 
fine, scattered coarse . . . . . . . 27 
Limestone, dark brown, litho-
graphic ... . .... . . . ........ 5 
Limestone, partly argillaceous, 
dark brownish, light gray, 
fine to coarse, Endothyra . . . . 18 
Limestone, oolitic, dark brown-
ish, gray, coarse, Endothyra. 19 
Limestone, dolomitic, oolitic, 
light to dark brownish-gray, 
fine to medium. . . . . . . . . . . . 11 
Same; limestone, very argil-
laceous, silty, dark brown-
ish, very fine; shale, very 
calcareous, dark brownish . . . 6 
Limestone, light brownish, 
coarse, very fossiliferous . . . . 16 
Same; limestone, light gray, 
fine, fossiliferous . . . . . . . . . . 17 
Limestone, slightly cherty 
light brownish, buff, light 
gray, fine to coarse, crinoidal 31 
Same, oolitic; limestone, very 
argillaceous, dark brownish; 
shale, very calcareous, dark 
brownish ... . ...... . ... . ... 6 
Burlington-Keokuk limestone 
Limestone, slightly c her t y, 
light gray, coarse, crinoidal; 
chert, mottled gray. . . . . . . . 27 
Same, more chert . . . . . . . . . . . . 17 
Limestone, light-gray, fine, some 
coarse, fossiliferous, dark 
gray, argillaceous spots . . . . . 7 
Limestone, light gray, coarse, 
crinoidal. . . . . . . . . . . . . . . . . . 63 
Limestone, light gray to brown-
ish, fine to coarse, fossilifer-
ous, dark gray spots . . . . . . . . 25 
Same; limestone, cherty, argil-
laceous, dark brownish, very 
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Tunnel Hill- Boner well, con't. Thick-
ness Depth 
Ft. Ft. 
Mississippian System, continued 
Burlington-Keokuk limestone, continued 
Limestone, argillaceous, dark 
brownish, very fine; chert, 
mottled.... ... .. . . ........ 13 
Limestone, slightly c h e r t y , 
light brownish, coarse, black 
spo~. ... .. ..... .. ........ 24 
Same; limestone, argillaceous, 
cherty, dark brownish, fine . 20 
Limestone, cherty, light brown-
ish, speckled black and dark 
gray, coarse, fossiliferous . . . 17 
Same limestone, non-cherty. . . 37 
Same limestone, but cherty. . . 9 
Same limestone, non-cherty; 
chalk, white, weak, laminated 33 
Same limestone, fine to coarse; 
chalk, very abundant .. .. .. 31 
Same, but little chalk ........ 21 
Same limestone, no chalk. 63 
Limestone, silty, white to gray 
and brownish, spotted, fine 
medium, fossiliferous . . . . SO 
Limestone, cherty, gray to 
brown, spotted, fine to med-
ium, chalky . . . . . . . . . . . . . . . 74 
Limestone, dolomitic, partly 
cherty, light brownish-gray, 
coarse to fine, fossiliferous, 
partly chalky, particularly 
between 3550 and 3564' and 
3612 and 3639' . . . . .... . ... 204 
Dolomite, silty, cherty, light to 
dark brown, very fine to fine; 
siltstone, calcareous, sili-
ceous, light to dark brown . . 32 
Siltstone, very calcareous to 
slightly dolomitic, siliceous, 
argillaceous, dark brown, 
compact.. .. . .. . . .. .. . .... SO 
Shale, slightly dolomitic, sili-
ceous, dark brownish-gray; 
marcasite . . . . . . . . . . . . . . . . . . 43 
Springville shale 
Shale, very silty, greenish-gray, 
very compact, tough . . . . 18 
Shale, slightly calcareous,green-
ish-gray, weak .... . . . . . . . . . 24 
Limestone, silty, light gray, 
sublithographic (Rockford 
limestone of Indiana) ; shale 
silty, black, very tough ..... 7 
Devonian System 
New Albany shale 
Shale, silty, black, very tough . 52 
Shale, silty, dark brown to 
black, very tough . . . . . . . . . . 23 
Shale, partly calcareous, silty, 
light brown to black, weak to 























Tunnel Hill- Boner well, con't. Thick-
Devonian System, continued 
New Albany shale, continued 
ness Depth 
Ft. Ft. 
Shale, very calcareous, silty, 
dark brown, containing thin 
!aminae of siltstone, quartzi t-
IC. . .. .... . .. .. . . .. . ...... 33 4000 
Alto-Lingle-Grand Tower lime-
stones 
Limestone, slightly silty, very 
cherty, white to light brown, 
veryfinetofine . . . . . ... . ... 71 4071 
Limestone, cherty, slightly dol-
omitic, very finely sandy, 
white to light gray, fine to 
medi urn . . . . . . . . . . . . . . . . . . 8 4079 
Limestone, slightly dolomitic, 
white to light gray, fine to 
medium .. . .. . ...... . ..... 4 4083 
Limestone, slightly c her t y, 
slightly dolomitic, slightly 
very finely sandy, white to 
light gray, fine to medium . . 10 4093 
Limestone, slightly dolomitic, 
white to light gray, fine to 
medi urn . . . . . . . . . . . . . . . . . . 5 4098 
Limestone, slightly dolomitic, 
white, fine to medium, semi-
crystalline . . . . . . . . . . 7 4105 
Dutch Creek sandstone 
Limestone, sandy, light-brown, 
fine, grading into sandstone, 
colorless, fine to coarse, 
rounded and frosted grains, 
incoherent, secondary crystal 
growth .... . ... . . . ..... .. . 
Sandstone as above . ........ . 
Clear Creek formation 
Limestone, dolomitic, very sili-
ceous, cherty, brownish-gray, 
5 4110 
6 4116 
very fine to fine, compact ... 19 4135 
Limestone, cherty, dolomitic, 
siliceous, light gray, fine; 
numerous euhedral quartz 
crystals . .. ... . ... . ...... . . 14 4149 
Limestone, cherty, dolomitic, 
siliceous, light gray, fine. .. . 7 4156 
Limestone as above, but very 
finely sandy ............ . . . 4157 
Total Depth.. ....... . .... 4165 
T.11 S., R. 4 E., sec. 3, SW. 3-i SE. 3-i, Whitnal-
Cunningham, elevation 643 feet, T.D. 1508 feet; 
driller's log; started in Tradewater group, ended 
near base of Golconda formation. This is a rather 
poor record. 
Sec. 15, NE. 3-i SW. 3-i, Gibson- Reeves, eleva-
tion 566 feet, T.D. 1560 feet; driller's log; started 
in Tradewater group, reached Mississippian at 530 
feet, ended in Golconda limestone. This is a rather 
poor record. 
WELL RECORDS 59 
Sec. 17, SW. 7i NW. 7i, Wrightman- Jackson 
Whitnal, elevation 577 feet, T.D. 1994 feet; driller's 
log; started in Tradewater group, reached Missis-
sippian at 530 feet, probably ended close above the 
Rosiclare sandstone. Most of Chester sandstones 
logged as shale or limestone. 
T.12 S., R. 2 E., sec. 22, NW. 7i SE. 7i, Coates-
Albright, elevation 547 feet, T.D. 1747Y2 feet; 
samples; started in Degonia sandstone, reached 
Rosiclare sandstone at 1240 feet, ended in St. 
Louis limestone. 
Sec. 35, NE. 7i SW. 7i, Pratt- Smith, T.D. 2000 
feet; driller's log to 870 feet; started in Vienna lime-
stone, reached Levias limestone at 870 feet, ended 
in or below St. Louis limestone. This is an incom-
plete and rather poor record. 
T. 12 S., R. 4 E., sec. 15, NW. 7i SE. 7i, C.C.C. 
Camp Simpson, elevation 421 feet, T.D. 403 feet; 
driller's log; started in Kinkaid limestone, ended in 
Menard limestone. Poor record. 
T. 13 S. , R. 3 E., sec. 5, SW. 7i NE. 7i, Vienna 
City well, elevation 435 feet, T.D. 225 feet, driller's 
log; started in Waltersburg sandstone, ended in Tar 
Springs sandstone. 
Sec. 5, NE 7i SE. 7i, Vienna City well, elevation 
394 feet, T.D. 883 feet; samples; started in Vienna 
limestone, ended in Levias limestone. 
POPE COUNTY 
T. 11 S., R. 5 E., sec. 4, NE. 7i NE. 7i, Ohio-
Hancock, elevation 663 feet, T.D. 3058 feet; sam-
ples; started in Tradewater group, reached top of 
Mississippian at 590 feet, Rosiclare sandstone at 
2095 feet, probably ended in St. Louis limestone. 
This well was located very close to the county line 
and may be in sec. 33, T. 10 S., R. 5 E. (Saline 
County). 
Sec. 9, NW. 7i NW. 7i, Pierce- Camden, eleva-
tion 410 feet, T.D. 3075 feet; driller's log; started 
in Tradewater group, reached Levias limestone at 
about 2020 feet, ended in lower Mississippian 
limestone probably below St. Louis. Kerosene re-
ported at 2069 feet (McClosky?). 
Sec. 10, SE. 7i SE. 7i, Ohio- General American 
Ins. Co., elevation 627 feet, T.D. 1692 feet; started 
in Pennsylvanian, reached Kinkaid at 75 feet, 
Rosiclare at 1384 feet; oil stain in Tar Springs. 
Sec. 12, NE. 7i NE. 7i, Mid Egypt- Stalions, 
elevation 730 feet, T.D. 1670 feet; driller's log; 
started in Pounds sandstone, reached Mississippian 
at 320 feet, ended in Levias limestone. 
Sec. 12, NW. 7i NE. 7i, Whitlock- Anthis, ele-
vation 730 feet, T.D. 1760 feet; driller's log to 1334 
feet; started in Pounds sandstone, reached Missis-
sippian at 279 feet, probably ended in Fredonia 
limestone. Show of oil in McClosky zone. 
Sec. 12, SW. 7i NE. 7i, Mid Egypt-Lightfoot, 
elevation 776 feet, T.D. 1570 feet; driller's log; 
started in Tradewater group, reached Mississippian 
at 417 feet, ended near base of Bethel sandstone. 
Sec. 15, NE. 7i NE. 7i, Mid Egypt-Parsons, 
T.D. 660 feet; driller's log; started above Battery 
Rock sandstone, reached Mississippian at 195 feet, 
ended in Menard limestone. 
Sec. 19, SE. 7i SE. 7i, Gardenheir- Peoples, 
elevation 709 feet, T. D. 2150 feet; samples; started 
in Tradewater group, reached top of Mississippian 
at 595 feet, oil show in McClosky 2095-2106 feet. 
T. 11 S., R. 7 E., sec. 5, NW. 7i NE. 7i, Clark-
Cox, elevation 476 feet, T.D. 455 feet; driller's log; 
started in Menard limestone below alluvium, ended 
in Hardinsburg sandstone. 
T. 12 S., R. 5 E., sec. 19, NE. 7i SW. 7i, Robbs 
Resettlement No. 1, elevation 455 feet, T.D. 252 
feet; samples; started in Kinkaid limestone, ended 
in upper part of Menard limestone. 
Sec. 33, SE. 7i NW. 7i, Robbs Resettlement No. 
2, elevation 540 feet, T.D. 680 feet; samples; started 
in Degonia sandstone, ended in Golconda limestone. 
T. 13 S., R. 5 E., sec. 4, SW. 7i SE. 7i, Robbs 
Resettlement No. 4, elevation 535 feet, T.D. 104 
feet; driller's log; started in Menard limestone, 
ended in Waltersburg sandstone. 
Sec. 4, SE. 7i NW. 7i SE. 7i, Robbs Resettle-
ment lake well, elevation 410 feet, T.D. 275 feet; 
samples; started in lower part of Menard forma-
tion, ended in lower part of Glen Dean formation. 
Sec. 4, NE. 7i SW. 7i SE. 7i, Robbs Resettle-
ment large shelter well, elevation 400±, T.D. 105 
feet; samples; started near base of Vienna forma-
tion, ended in upper part of Tar Springs sandstone. 
Sec. 5, NE. 7i SW. 7i, Robbs Resettlement No.3, 
elevation 554 feet, T.D. 395 feet; samples; started 
in Palestine sandstone, ended in upper part of Glen 
Dean limestone. 
Sec. 16, NE. 7i SW. 7i, Dixon Springs Hotel Co., 
T.D. 142 feet; samples; all in Caseyville group. 
Sec. 16, NE. 7i SW. 7i, Dixon Springs Hotel Co., 
T.D. 169 feet; samples; all in Caseyville group. 
T. 13 S., R. 6 E., sec. 18, SE. 7i SE. 7i, Rogers-
Voslow, elevation 364 feet, T.D. 1000 feet; driller's 
log and partial samples; started in Palestine sand-
stone below alluvium, ended in Renault formation. 
Sec. 19, SE. 7i SE. 7i, Abner Field, elevation 
425 feet, T.D. 777 feet; diamond drill core; started 
in Tar Springs sandstone, ended in upper part of 
Fredonia limestone. This hole was drilled in the 
Brownfield fault zone and passed through small 
faults at about 150 and 350 feet. 
Sec. 24, SW. 7i SE. 7i, Shirkliff- Mittler, ele-
vation 348 feet, T.D. 660 feet; samples; started in 
lower part of Golconda formation, reached Rosi-
clare sandstone at about 340 feet, ended at or near 
top of St. Louis limestone. 
T. 14 S., R. 6 E., sec. 29, SW. 7i SW. 7i, C.C.C. 
Camp Ohio River, elevation 585 feet, T.D. 527 
feet; driller's log; started in Tertiary gravel, very 
poor record. 
HARDIN COUNTY 
T.11 S., R. 8 E., sec. 30, SE. 7i SE. 7i, Maretta-
Fricker, T.D. 2345 feet; sample study, H. X. Bay 
and L. E. Workman. This well was drilled in strata 
dipping about 15° and consequently the thickness 
of the formations are exaggerated by about 3Y2 per 
cent. Fresh water occurred in the Kimmswick lime-
stone. 
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Maretta - Fricker well, con't. Thick-
Recent 
No samples .. .. ....... . .... . 
Residual chert, pink and gray, 
oxidized . . ............... . 
Devonian System 
New Albany shale 
Shale, slightly calcareous, part-
ly siliceous, black, pyritic, 
hard and brittle, occasional 
calcite veinlets . . . ... . .... . 
Same; shale, silty, calcareous, 
brownish-gray, pyritic . . . . . . 
Shale, calcareous, slightly silty, 
partly siliceous, black, hard 
and brittle, occasional cal-
cite vei nlets .... ... ....... . 
Same; fluorspar ............. . 
Shale, calcareous, slightly silty, 
partly siliceous, black and 
brownish- gray, hard and 
brittle; little dolomite, argil-
laceous, slightly sandy, 
brownish-gray, fine . 
Devonian limestone 
Limestone, slightly dolomitic, 
cherty, partly argillaceous, 
brown and brownish-gray 
fine to medium .. . ... . ..... '
Same, slightly cherty ....... . 
No sample ......... . ..... . . . 
Limestone, light gray, fine to 
medium; limestone, partly 
argillaceous, brown, fine .... 
Limestone, cherty, brown and 
_brownish-gray, fine to med-
Ium ................ . .. . . . 
Limestone, slightly dolomitic, 
cherty, white to brownish-
gray, very fine to coarse .... 
Same; a little shale, dark brown, 
non-calcareous, s m o o t h , 
tough ... . ......... . ..... . 
Limestone, cherty, white to 
brownish-gray, medium . ... 
Limestone, cherty, light to 
medium brownish-gray, very 
coarse . . ...... . ........ . . . 
Limestone, cherty, white to 
light gray, coarse . .. .. .... . 
Limestone, cherty, light brown-
gray, coarse ... . ... . .... . . . 
Limestone, white to lig~t gray, 
very coarsely crystalline . . .. 
Same; and limestone, cherty, 
light brownish-gray, medium 
crystalline . .... .. ..... . . . . 
Limestone, white to light gray, 
very coarsely crystalline, 
slightly cherty at base ..... . 
Same; and limestone, very 
cherty, light brownish-gray, 
fine .. . .. . . .............. . 
Limestone, sandy, light to 
medium gray, fine to coarse . 
Limestone, cherty, white to 



























Maretta - Fricker well, con't. 
Devonian System, continued 
Devonian limestone, continued 
Limestone, cherty, sandy, very 
dolomitic, gray, fine . . ..... . 
Dolomite, cherty, sandy, gray, 
fine ............... . ..... . 
Dolomite, cherty, sandy 







Limestone, dolomitic, cherty 







Dolomite, sandy, cherty, 
brownish-gray, fine ....... . 
Limestone, dolomitic, cherty 
sandy, brownish-gray, fine . .' 
Limestone, dolomitic, ver y 
cherty, sandy brownish-
gray, dark spots, fine ...... . 
Same; chert, gray, dense to 
translucent ........... . .. . . 
Limestone, very cherty, gray, 
fine to medium ... .. ...... . 
No sample ................. . 
Limestone, dolomitic, cherty, 
dark brownish-gray, fine .... 
Limestone, dolomitic, cherty, 
sandy, brownish-gray, dark 
spots, fine ....... . ...... . . . 
Limestone, slightly dolomitic, 
very cherty, brown and 
brownish-gray, fine . ..... . . . 
No sample ... . ............. . 
Limestone, slightly dolomitic, 
very cherty, brownish-gray . 
Same; chert, gray and brown-
ish-gray, partly translucent . 
Limestone, dolomitic, very 
cherty, brownish-gray, fine; 
chert, gray and brownish-
gray .......... . ..... . .... . 
Limestone, dolomitic, very 
cherty, gray to brownish-
gray; chert, gray and brown-
ish gray .. .. . .. . . . ...... . . 
Limestone, very dolomitic, very 
cherty, gray and brownish-
gray, very fine ............ . 
No sample .. . ........ . ..... . 
Limestone, dolomitic, gray and 
brownish-gray, very fine; 
partly weathered as from 
cavity ................... . 
Limestone, dolomitic, cherty, 
gray and brownish-gray, very 
fine ..................... . 
Limestone, slightly dolomitic, 
cherty, gray and brownish-
gray; partly weathered as 
from cavity .............. . 
Limestone, cherty, dolomitic, 
brownish-gray, light spots, 
fine . .. .. . ............. . . . 
Limestone, very cherty, dolo-
mitic, brownish-gray, very 
fine . .................... . 
Same; partly weathered as from 
cavity ......... . ......... . 
Limestone, cherty, dolomitic, 
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Maretta- Fricker well, con't Thick-
ness Depth 
Ft. Ft. 
D evo ni an System, continued 
D evonian limes tone, continued 
Limestone, dolomitic, brown-
ish-gray, very fine ..... . ... 19 
Limestone, dolomitic, brown-
ish-gray with gray spots, fine 8 
Limestone, dolomiti c, slightly 
cherty, brownish-gray, very 
fine ........... . ........ . . 37 
Silurian system 
Bainbridge limes tone 
Dolomite, li ght gray, very fine . 20 
Dolomite, light gray, pinkish 
tints, very fine . . . . . . . . . . . . 5 
Dolomite, pink, very fine. 2 
Limes tone, very dolomiti c, 
brownish-gray, light spots, 
very fine. . ........... . .. .. 11 
Limestone, very dolomitic, 
light gray, very fin e . . . . . . . . 9 
No sample .......... 6 
Limestone, very dolomitic, gray 
and pink, very fine ....... . 108 
Limestone, dolomiti c, gray, 
pink and buff, very fine . 24 
Sexton Creek limes tone 
Limestone, very cherty, dolo-
mi tic, gray to brownish-gray, 
fine; a very little shale, dark 
gmy ... . ... .. ~ 
Limes tone, very cherty, slightl y 
dolomitic, gray and brownish-
gray , fine . . .. . . . . . .... ... . 10 
Same; limestone, cherty, argil-
laceous, dark gray ; little 
shale, dark gray . . . . 5 
Limestone, very cherty, dolo-
mitic, buff-gray, fine.. . . 20 
Limestone, cherty, dolomitic, 
brownish-gray, fine .. 17 
Limestone, very dolomiti c, 
brownish-gray, fine . . ...... 4 
Ordovician Sys tem 
Cincinnati an series 
M aquoketa form ation 
Shale, silty, calcareous, sili-
ceous, dark gray and black . . 40 
Same; calcite veins with traces 
of fluorite ... . . . . . . . . . 12 
Same; no fluorite . . . . . . . 28 
Shale, silty, calcareous, sili -
ceous, dark gray and black, 
hard. . ..... . .. . . 145 
Shale, silty, slightly calcareous 
and siliceous, dark gray, py-
ritic. .... . ......... . . . . . .. 6 
Shale, silty, slightly calcareous 
and siliceous, brownish-gray, 
calcite veins with traces of 
fluorite .... . . . . . . . . . . . 15 
Limes tone, slightly cherty, 

























M aretta- Fricker well, co n't. Thick-
Ordovician Sys tem, continued 
Cincinnatian series , continued 
Maquoketa formation, continued 
Shale, silty, siliceous, black; 
shale, silty, siliceous, brown-
ish-gray ; limestone, slightly 
ness Depth 
Ft. Ft. 
cherty, white. .. . . . . . . . . . . . 12 2040 
Shale, silty, siliceous, brown-
ish-gray and black, very 
hard; limes tone, white, fine; 
traces of fluorite . . . . . . . . . . . 7 5 2115 
Limes tone, light gray, fine; 
shale, silty, siliceous, brown-
ish-gray and black; traces of 
fluorite . . . . . . . . . . . 9 2124 
Kimmswick formation 
Limestone, very cherty, gray to 
brownish-gray, dense ; traces 
of fluorite.. . . . . . . . . . . . . . . . 16 2140 
Limestone, slightly cherty, gray 
to brownish-gray, fine to 
dense . . ...... .. . . ...... ... 40 2180 
Limestone, cherty, slightly dol-
omitic, partly siliceous, gray, 
brownish-gray, dark brown . . 5 2185 
Limestone, slightly dolomitic, 
slightly cherty, buff-gray, 
fine . . . . . . . . . . . . . . . . . . . . . . 25 2210 
Limestone, cherty, slightly dol-
omitic, light gray, dark gray, 
fine. .. .. .. . . 10 2220 
Limes tone, cherty, dolomitic, 
partly sili ceous, brown to 
dark brown, dense . . . . 20 2240 
Limes tone, slightly cherty, 
slightly dolomitic, buff-gray . 10 2250 
Limes tone, same; little lime-
stone, very siliceous, dark 
brown and black . . . . . 10 2260 
Limes tone, dolomitic, slightly 
cherty, gray and li ght brown, 
very fine; trace of fluorite at 
2290- 95 . . . . . . . . . . . . . . . . . . 40 2300 
Limes tone, cherty, slightly dol-
omitic, partl y siliceous, gray 
to dark gray and black . . . . . 45 2345 
T. 11 S., R. 9 E., sec. 34, NW. ~ SE. ~'Crystal 
Fluorspar Co., numerous diamond drill holes 
200- 300 feet deep, mostl y start in Bethel sa ndstone 
a nd end in upper part of Fredoni a limes tone. 
ALEXANDER COUNTY 
T.1 4 S., R . 3 W ., sec. 33, SW. ~ NE. ~'Missouri 
Pacifi c R. R., elevation 352 feet, T.D. 600 fee t; 
driller' s log; started in upper part of Kimmswick 
limestone below alluvium, reported to end in sand-
stone, but this is not deep enough for " St. P eter" 
and it ma y be either a sand layer in the Ordovici an 
dolomite or a porous water-bearing zone tn the 
dolomite. 
Sec. 33, SE. ~ SW. ~' Gale School well, T.D. 
112 feet; driller' s log; started in Thebes sandstone, 
reached Kimmswick limestone at 50 feet. 
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T. 14 S., R. 2 W., sec. 20, NE. 7i SW. 7i, C.C.C. 
Camp Delta, T.D. 407 feet; samples; started in 
Grassy Knob chert, probably ended in Bailey lime-
stone. 
T. 14 S., R. 1 W., sec. 8, NW. 7i SE. 7i, Ozark 
Farm Co., elevation 478 feet; T.D. 213 feet; driller's 
log, started in weathered Lower Mississippian lime-
stone, reached Mountain Glen shale at 193 feet. 
T. 15 S., R. 2 W., sec. 26, NE. 7i SW. 7i, Cairo-
Hodges, elevation 328, feet T.D. 1774 feet; driller's 
log; started in Devonian below about 200 feet of 
alluvium, reached top of Silurian at about 650 feet. 
A very poor record. 
Sec. 35, SE. 7i NW. 7i, Arnold and Middleton-
Hodges, elevation 340± feet, T.D. 2101 feet. 
Sample study by L. E. Workman and I. T. Schwade. 
Thick-
No samples ................ . 
Devonian System 
Bailey limestone 
Chert, white, partly iron-stain-




limestone . . . . . . . . . . . . . . . . . 5 305 
Limestone, cherty, siliceous, 
dark gray, very fine; chert, as 
above . ... . . ... . .. .... . ... 170 475 
Silurian System 
Bainbridge formation 
Shale, calcareous, siliceous, 
dark gray, tough . . . . . . . . . . 35 510 
Shale, calcareous, siliceous, 
dark greenish-gray, tough . . . 30 540 
Shale, calcareous, silty, dark 
greenish-gray and red, tough, 
micaceous . . ... . . . . . . . . . . . . 10 550 
Shale, calcareous, silty, dark 
red, tough, micaceous . . . . . . 15 565 
Limestone, partly argillaceous, 
light brownish and greenish-
gray, sublithographic, coarse 
pink grains ... . . . . . . . . . . . . 5 570 
Limestone, light brown to pink, 
lithographic with coarse pink 
grains. . . . . . . . . . . . . . . . . . . . 30 600 
Limestone, light greenish-gray 
to pink, very fine to coarse, 
glauconitic, partings of shale, 
calcareous, red and green, the 
latter being glauconitic; little 
shale, silty, dark brown and 
gray .. .. . . ... 10 610 
Sexton Creek limestone 
Limestone, very cherty, light 
grayish-brown, very fine to 
coarse. . . . . . . . . . . . . . . . . . . . 10 620 
Limestone, very cherty, brown, 
sublithographic, dark brown 
specks . . . . . . . . . . . 10 630 
Thick-Arnold and Middleton- Hodges 
well, continued ness Depth 
Ft. Ft. 
Silurian System, continued 
Girardeau limestone 
Limestone, brown, lithographic; 
thin argillaceous and dolo-
mitic dark brown partings. 10 
Limestone, cherty, brown, 
lithographic to very fine, 
dolomitic and argillaceous, 
dark brown . . . . . . . . . . . . 20 
Ordovician System 
Maquoketa formation 
Siltstone, calcareous, dark gray, 
compact. ... . . . ..... . .. 30 
Siltstone, calcareous, dark 
brown, friable, argillaceous . . 10 
Shal.e, very silty, dark brown, 
micaceous . . . . . . . . . . . . . . . . . 40 
Siltstone, argillaceous, dark 
brown, micaceous, grading to 
shale, silty . . . . . . . . . . . . . . . . 10 
Sandstone, argillaceous, brown, 
very fine, compact, shaly 
streaks . . . . . . . . . . . . . . . 30 
Siltstone, argillaceous, dark 
brown, micaceous, shaly . . . . 30 
Shale, silty, calcareous, dark 
brown, tough, few limestone 
streaks. 30 
Fernvale formation 
Shale, as above, 60% ; lime-
stone, speckled, light and 
dark brownish-gray, partly 
argillaceous, phosphatic nod-
ules, and limestone as below, 
40% . .. . .......... . ... 10 
Limestone, cherty, brownish to 
light gray, lithographic, py-
ritic (may be out of place). 10 
Kimmswick formation 
Limestone, white with scat-
tered pink and yellow spots, 
coarsely crystalline . 140 
Decorah formation 
Limestone, argillaceous, sandy, 
brown, very fine, brachio-
pods, corals; shale, brown, 
fossiliferous; clay, white, 
flaky, translucent. 10 
No samples, "cavity with fresh 
water struck at 1010' and for 
several feet unable to get 
samples . . . . . . . 20 
Plattin limestone 
Limestone, cherty, dolomitic, 
brown, very fine to litho-
graphic; some dark shaly 
surfaces. . . . . . . . . . . . . . . 170 
Same; and dolomite, grayish-
brown, very fine . . . . . . . . . . . 10 
Limestone, brown, lithographic 10 
No sample. 10 
Limestone, dolomitic, brown-
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Arnold and Middleton- Hodges 
well, continued 
Thick-
Ordovician System, continued 




to very fine . . . . . . . . . . . . . . . 40 1290 
Limestone, brownish-gray, sub-
lithographic, faintly pseudo-
oolitic ....... . ... 20 1310 
Limestone, gray and grayish-
brown, lithographic; lime-
stone, dolomitic, very fine, 
at base . . . . . . . . . . 30 1340 
Limestone, brown, lithographic 
to very finely dolomitic .. 70 1410 
Limestone, brownish-gray with 
white spots, lithographic, 
ostracods . 10 1420 
Limestone, oolitic, brown, fine 
to lithographic, partly dolo-
mitic and argillaceous .. 30 1450 
"Stones River" limestone 
Limestone, brownish-g r a y , 
lithographic ....... 70 1520 
Limestone, partly dolomitic, 
dark brown, lithographic to 
very fine ... . ............ SO 1570 
Limestone, dark brown, litho-
graphic, some argillaceous 
and dolomitic partings .... 20 1590 
Limestone, dark brown, litho-
graphic, shaly partings . . . . . 60 1650 
Same; and dolomite, brownish-
gray,extrafine ............ 10 1660 
Limestone, dark brown, litho-
graphic to extra fine, partly 
dolomitic, some lighter spots 70 1730 
Joachim limestone 
Limestone, dolomitic, dark 
brownish-gray, very fine, 
part with dark brown argil-
laceous laminae . 40 1770 
Limestone, very dolomitic, dark 
brownish-gray, very fine; 
some limestone, argillaceous, 
dolomitic, dark brownish-
gray. . . . . . . . . . 10 1780 
Limestone, dark brown, litho-
graphic, scattered light spots; 
some limestone, argillaceous, 
dolomitic, as above . . . . . . . . 10 1790 
Limestone, dolomitic, dark 
brownish-gray, very fine . 10 1800 
Limestone, dark brown, litho-
graphic, some darker dolo-
mitic and argillaceous 
streaks; clear calcite . 10 1810 
Limestone, dolomitic, dark 
brownish- gray, part very 
finely sandy, part gypsum 
( ?) some medium brownish-
gray. .. .. .. .. . 20 1830 
Limestone, breccia, brownish-
gray, very fine, occasional 
very fine to fine sand . . . . . . . 10 1840 
Limestone, dolomitic, dark 
brownish-gray, very fine, and 
limestone, lithographic, dark 
brownish-gray. 10 1850 
Thick-Arnold and Middleton- Hodges 
well, continued ness Depth 
Ft. Ft. 
Ordovician System, continued 
Limestone, dolomitic, siliceous, 
dark brownish-gray, very 
fine, some argillaceous . . . . . . 10 
Dolomite, gray, very fine, silty, 
argillaceous . . . . . . . . . . . . . . . 10 
Dolomite, medium and dark 
brownish-gray, very fine, ar-
gillaceous, silty, part very 
finely sandy. . . . . . . . . . . . . . . 10 
Same; limestone, very dolo-
mitic, gray, sandy, with very 
fine to medium angular to 
rounded sand, irregularly dis-
tributed; sand, very fine to 
coarse below. . . . . . . . . . . . . . 20 
Limestone, dolomitic, argillac-
eous, part sandy, dark brown-
ish-gray, very fine; non sandy 
below .. . . . . . . . ... . ....... 20 
Dolomite, silty, gray, very fine 20 
Limestone, dolomitic, silty, 
slightly cherty, gray, very fine 10 
Dolomite, gray, very fine .... . 10 
Dutchtown limestone 
Limestone, dolomitic, dark 
brownish-gray, very fine to 
lithographic . . . . . . . . . . . . . . . 10 
Same; limestone, argillaceous, 
part sandy, dark brown, very 
fine, grading to shale . . . . . . . 10 
Siltstone, gray, tough, slightly 
calcareous . . . . .. . . . . . . 10 
Limestone, dark brown, litho-
graphic ....... .. ...... . . .. 10 
Same; dolomite, brownish-gray, 
very fine; little shale, silty, 
greenish-gray, flaky . . . . . . . . 10 
Shale, dolomitic, dark brown, 
tough. ..... .. .. .. ....... 10 
Same; limestone, speckled dark 
brown and white, dolomitic, 
very finely sandy, very fine 
to coarse, ostracods; dolo-
mite, argillaceous, dark 
brown, scattered coarse 
grains; limestone, brown, 
su bli thographic . . . . . . . . . . . . 10 
Limestone, brown, sublitho-
graphic .. . . . . . . . . . . . . . . . . 10 
Limestone, dolomitic, dark 
brown, argillaceous. 10 
Same; limestone, brownish-
buff, sublithographic, earthy; 
limestone, dolomitic, dark 
brown, finely crystalline, 
silty, argillaceous, with litho-
graphic fragments of dark 
brown limestone and medium 
float sand grains ..... .. .... 10 
Limestone, part dolomitic, gray 
to brownish, lithographic to 
coarse, part quite oolitic, 
(dark oolites) becoming silty 20 
Limestone, dolomitic, gray to 
brown, sandy, dark oolites . . 10 
Some of same; dolomite, gray, 






















64 TABULATION OF DATA 
T. 16 S., R. 2 W., sec. 24, NW. ~ NW. ~' 
Transient Camp, elevation 322 feet, T.D. 304 feet; 
driller's log; reached bedrock at 109 feet, ended in 
Devonian chert. 
T. 16 S., R. 1 W., sec. 19, SE. ~ SW. ~' 0. R. 
Bourland, elevation 320 feet, T.D. 142 feet; driller's 
log; reached bedrock at about 134 feet, ended in 
Devonian limestone. 
T.17 S., R.1 W., sec. 2, NW. ~ NE. ~'Halliday 
Estate, elevation 312 feet, T.D. 806Y2 feet; driller's 
log; reached bedrock at about 468 feet, probably 
ended in Devonian limestone. 
Sec. 25, SE. ~ SW. ~' Cairo Electric Co., ele-
vation 318 feet, T.D. 1040 feet; driller's log; reached 
bedrock at 525 feet, ended in Devonian chert. 
PULASKI COUNTY 
T. 14 S., R 1 W., sec. 26, SE. ~ SW. ~'Ullin­
Anderson, elevation 337 feet, T.D. 2636 feet; 
driller's log; started in lower Mississippian limestone 
under 160 feet of alluvium, reached top of Devonian 
limestone at 325 feet, top of Silurian at about 1675 
feet, Kimmswick limestone (logged as sand) at 
2110 feet. Light show of oil reported from lower 
part of Silurian. 
T.15 S., R. 1 E., sec. 22, SE. ~ SW. ~'Olmsted 
City well, elevation 335 feet, T.D. 1000 feet, sample 
study, started in Burlington-Keokuk beneath 463 
feet of Cretaceous and younger deposits, reached 
New Albany shale at 685 feet, Devonian chert at 
870 feet. There is probably a fault with downthrow 
to south or west between this location and the well 
in sec. 18, T. 15 S., R. 2 E. 
T. 15 S., R. 2 E., sec. 18, SW. ~ NW. ~' U. S. 
War Department, elevation 326 feet, T.D. 981 
feet; driller's log and samples below 838 feet; reached 
limestone at 175 feet, ended in Devonian cherty 
limestone. A very poor record. 
T.16 S., R.1 W., sec. 22, NW. ~' SE. ~'Mounds 
Ice Plant, elevation 330 feet, T.D. 595 feet; samples; 
reached bedrock at 190 feet, Devonian chert to 
bottom. 
Sec. 36, NE. ~ NE. ~' Mounds City well, ele-
vation 320 feet, T.D. 630 feet; driller's log; reached 
bedrock at 355 feet, Devonian chert to bottom. 
Sec. 36, NE. ~ NE. ~'Mounds City Ice Plant, 
elevation 320 feet, T.D. 650 feet; driller's log; 
reached bedrock at 305 feet, Devonian chert to 
bottom. 
MASSAC COUNTY 
T. 14 S., R. 3 E., sec. 23, SW. ~ SW. ~'Kahle­
Harwick, elevation 345 feet, samples to 2626 feet, 
T.D. 3000 feet, started in Ste. Genevieve limestone, 
below 128 feet of alluvium, reached New Albany 
shale at 1494 feet, top of Devonian lime at 1718 
feet. 
T.16 S., R. 4 E ., sec. 11, NE. ~ NE. ~. Metropo-
lis City well, elevation 332 feet, T.D. 420 feet; 
driller's log; reached bedrock at 247 feet, Mississip-
pian limestone to bottom. 
T. 16 S., R. 5 E., sec. 3, NE. ~ NE. ~'Ander­
son-McGhee, elevation 343 feet, T.D. 2335 feet. 
Samples to 1004 feet. Started tn Mississippian 
limestone below 180 feet of Cretaceous deposits, 
ended before reaching New Albany shale . 
STRUCTURAL DATUM POINTS 
PENNSYLVANIAN DATUM-TOP OF 
BATTERY ROCK SANDSTO E 
Location 
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stone. . 597 237 
Delwood ? sand-
stone. . . . . . . . . 635 275 
Battery Rock 
sandstone. . . . . 595 
STRUCTURAL DATUM POINTS 65 
Eleva- Elev a-
E leva- tion of Eleva- tion of 
Location Top of tion Datum Location Top of tion Datum 
T. 11 S., R. 1 E ., co nti nued T. 11 S., R. 4 E ., contin ued 
8NE.XNE. X Pounds ? sand- sw. x New Burnside 
stone ......... 647 457 coal. .. . ..... . 558 20 
SW. XNE. X Pounds ? sand- 8 New Burnside 
stone ......... 749 559 coal. ......... . 588 88 
11 Delwood ? sand- 9 Macedonia forma-
stone .. . ...... 810 450 tion . . . . . ... .. . 576 66 
13 NE. X Grindstaff ? sand- 15 well . .. . . .. . 116 
stone . .. . .... . 743 443 17 well . . . .. .. . . ... . 162 
sw. x Grindstaff ? sand- 30 Delwood form a-
stone . ... 777 477 tion .. . .. .. ... 550 250 
15 Battery Rock 32 Pounds sandstone 484 364 
sandstone ... 611 34 Pounds sandstone 520 405 
16 Batterv Rock 35 Pounds sandstone 567 452 
sandstone . 702 
17 Battery Rock T. 11 S., R. 5 E. sandstone ..... 728 
19 Battery Rock 4 well . ... . ... . .. .. 203 
sa ndstone . 730 9 well . ... .. ... . . . . 20 
22 Battery Rock 11 Pounds sandstone 677 562 
sandstone . 635 12NE. X NE. X well ... . . .. .. . . .. 620 
25 Battery Rock NW. X NE. X well ... . 620 
sandstone . .... 615 SW. X NE. X well . . ...... 526 
29 Battery Rock 15NE. X NE. X Pounds sandstone 684 569 
sandstone .. . 815 NW. X SE. X Pounds sandstone 555 440 
16 Grindstaff sand-
T . 11 S., R. 2 E . stone . . .... ... 763 573 19 well ... . .. . 464 
19 SE. X Battery Rock 29 Pounds sandstone 723 608 
sandstone ..... 507 30 Pounds sandstone 727 612 
sw. x Battery Rock 31 Pounds sandstone 695 580 
sandstone . . . . . .. 566 33 Pounds sandstone 499 384 
21 center Pounds sandstone 675 500 36 Pounds sandstone 614 499 
sw. x Battery Rock 
sandstone .... 552 T. 11 S., R. 6 E. 22 Pounds sandstone 628 428 
26 Pounds sandstone 701 476 5 Battery Rock 
27 Pounds sandstone 668 443 sandstone .. . .. 570 
28 Battery Rock 13 Battery Rock 
sandstone ... 486 sandstone . .... 640± 
29 Battery Rock 22 Pounds sandstone 489 374 
sandstone . . 610 25 Battery Rock 
31 Battery Rock sandstone .. . . . 620± 
sandstone . 668 26 Battery Rock 
33 Battery Rock sandstone . . . .. 520 
sandstone . 567 27 Pounds sandstone 666 551 
34 Battery Rock 32 Pounds sandstone 559 444 
sandstone. 526 34 Battery Rock 
36 Battery Rock sandstone . .. . . 724 
sandstone ..... 527 
T. 11 S., R. 3 E. 
T. 11 S., R. 7 E . 
4SE. X Battery Rock 
26 Delwood ? forma- sandstone . .. . . 506 
tion ....... . ... 690 390 sv·..r. x Battery Rock 
28 Delwood ? form a- sandstone .. ... 454 
tion . . .. . . .. .. . 697 397 8 Pounds sandstone 818 618 
30 well . 366 9 Battery Rock 
Pounds sandstone 618 478 sandstone . . . . . 432 
31 Pounds sandstone 638 503 16 E . line Battery Rock 
33 Pounds sandstone 542 422 sandstone . . ... 670± 
34 Pounds sandstone 576 446 NW. X Battery Rock 
sandstone . .. . . 435± 
T. 11 S., R. 4 E. 17 Pounds sandstone 457 257 18 Pounds sandstone 762 562 
3 well . .... .. .. .. . . 239 21 Battery Rock 
5 SE. X Macedonia forma- sandstone . . . .. 670± 
tion .. .... . .. . . 570 60 28 Pounds sandstone 757 557 
66 TABULATION OF DATA 
Eleva- Eleva-
Eleva- tion of Eleva- tion of 
Location Top of tion Datum Location Top of tion Datum 
T. 11 S., R. 8 E. T. 12 S., R. 3 E., continued 
2 NE. 7i SE. 7i Battery Rock 10 Battery Rock 
sandstone . .... 718 sandstone . . 477 SW.7iNE.7i Battery Rock 13 Battery Rock 
sandstone .. . .. 688 sandstone ... 625 
4 Battery Rock 15 Battery Rock 
sandstone .. ... 780 sandstone .... 650 
T. 11 S., R. 9 E. T. 12 S., R. 4 E. 
7 Battery Rock 3 NE. 7i Battery Rock 
sandstone ..... 612 sandstone ... 452 
8 Battery Rock N.Y2 Battery Rock 
sandstone ..... 565 sandstone .... . 455± 
10 Battery Rock SW.7i Battery Rock 
sandstone . .... 585 sandstone ..... 445 
11 Battery Rock 4 Pounds sandstone 573 453 
sandstone . . ... 416 5 Pounds sandstone 542 422 
27 Battery Rock 6 Pounds sandstone 611 486 
sandstone . .... 743 8 Battery Rock 
32 Batterv Rock sandstone. 511 
sand.stone ..... 771 9 Battery Rock 
33 Battery Rock sandstone ... 597 
sandstone . ... . 631 11 Battery Rock 
sandstone ... 737 
T. 11 S., R. 10 E. 12 Pounds sandstone 639 524 
13 Battery Rock 
8 Pounds sandstone 349 139 sandstone . 728 
18 E. 72 SE. 7i Pounds sandstone 602 392 18 Battery Rock 
SW.7iSE.7i Battery Rock sandstone ... 630 
sandstone . .. 442 
19 Battery Rock T. 12 S., R. 5 E. 
sandstone .. 604 
20 Battery Rock 1 center E. line Battery Rock 
sandstone ... . . 616 sandstone .. 588 
27 SE. 7i Batterv Rock SE.7iNE.7i Pounds sandstone 659 544 
sandstone .. ... 403 3 center E. line Pounds sandstone 657 542 NW.7i Battery Rock NE.7iSE.7i Battery Rock 
sandstone .. . .. 458 sandstone. 568 
34 Battery Rock 5 Pounds sandstone 574 459 
sandstone . ... . 610 6NW.7iNW.7i Pounds sandstone 636 521 
centerS. line Pounds sandstone 625 510 
T. 12 S., R. 2 E. 7 Battery Rock 
sandstone . 512 
2 NE. 7i Battery Rock 8 Pounds sandstone 641 526 
sandstone . ... . 602 9 Batterv Rock 
NW. 7i Battery Rock sandstone. 522 
sandstone . . . .. 598 10 Battery Rock 
3 Battery Rock sandstone .. 677 
sandstone ..... 649 
T. 12 S., R. 6 E. 
T. 12 S., R. 3 E. 
4 Battery Rock 
2 NE. 7i Pounds sandstone 592 467 sandstone .. ... 597 
SE. 7i Pounds sandstone 636 511 5 NE. 7i Battery Rock 
3 north line Pounds sandstone 601 471 sand.stone ..... 559 
SW. corner Battery Rock NW.7i Pounds sandstone 676 561 
sandstone .. . 420± 6 Pounds sandstone 708 593 
5 NW. 7i Pounds sandstone 671 546 7 Battery Rock 
SW.7i Pounds sandstone 704 569 sandstone. 665 
8 NE. 7i Pounds sandstone 717 587 10 Delwood sand-
SE. 7i Battery Rock stone . . . . 380 80 
sandstone . . ... 606 11 Delwood sand-
9 NW. 7i Battery Rock stone ... 669 369 
sandstone ..... 585 14 Pounds sandstone 714 574 
SE. 7i Battery Rock 22 Pounds sandstone 649 509 
sandstone .. . .. 550 23 Pounds sandstone 691 551 
STRUCTURAL DATUM POINTS 67 
Eleva- Eleva-
Eleva- tion of Sec. Part Top of tion Datum 
Location Top of tion Datum 
T. 12 S., R. 1 W., continued 
T. 12 S., R. 6 E., continued 
NE. SW. Golconda . 514 314 27 Delwood sand- SE. SW. Paint stone .. 653 353 Creek .. 493±4 593 28 Delwood sand- 12 Glen Dean. 515 235 stone . 602 302 13 Golconda .. 493±1 293 
14 Golconda . 517+ 317 
T. 13 S., R. 5 E. 15 Paint 
2 Pounds sandstone 645 530 Creek . .. 572 672 
10 SW. corner Battery Rock 23 Cypress . . . 522 522 
sandstone ..... 546 25 Paint 
W.line Battery Rock Creek .. . 551- 691 
sandstone . . 530± 26 Paint 
E. 72 Pounds sandstone 635 515 Creek ... 561- 691 
14 Battery Rock 36 NW. Paint 
sandstone. 558 Creek ... 553- 693 
15 Battery Rock 
sandstone .... 618 T. 12 S., R. 1 E. 
16 Battery Rock 3 Clore .. . .. 456- - 264 sandstone . ... 514 4 Clore. . . . . 539±3 - 121 21 Battery Rock 7 Glen Dean. 441 141 sandstone .. . . 561 11 NE. Palestine . . 490±4 - 160 22 Battery Rock SE. Menard ... 447±4 
- 153 sandstone .. 574 12 NE.SW. Menard ... 430 - 160 
T. 13 S., R. 6 E. SE. Clore .. . .. 523±5 - 157 
6 Pounds sandstone 578 438 18 Golconda .. 447 267 20 Golconda . . 475 325 
22 Glen Dean. 427 + 132 
23 Vienna .... 468 13 
UPPER MISSISSIPPIAN DATUM-TOP OF 26 Tar Springs 423±2 38 
CYPRESS SANDSTONE 27 NW. Glen Dean. 493+ 218 
sw. Glen Dean. 509+ 244 
Eleva- 28 NE. Glen Dean. 528±4 253 
Sec. Part Top of tion Datum NW. Hardins-
burg .... 519±3 304 T. 11 S., R. 1 W. 29 Golconda . 488+ 338 
22 Degonia ... 623+ - 57 30 Golconda .. 532- 382 
23 Clore ..... 616 16 31 sw. Paint 
26 Walters- Creek .. . 543- 683 
burg .. . . 475+ 55 SE. Paint 
27 Cen. Degonia .. 672- 17 Creek. 446±3 586 
sw. Degonia ... 671+ 16 34 Golconda . . 459± 319 
29 Degonia . . . 754+ 119 35 sw. Golconda . . 408±9 268 
33 NE.NW. Menard . . 562±27 67 SW.NE. Hard ins-
SE. NE. Palestine .. 582 47 burg .... 406+ 216 
sw. TarSprings 511+ 131 NW.NE. Glen Dean. 469± 209 
34 Tar Springs 451 51 
T. 12 S., R. 2 E. 
T. 11 S., R. 1 E. 6 Clore .. ... . 414±6 - 296 
30 Clore ..... 556±10 - 129 7 Palestine .. 444±6 - 226 
31 Menard ... 479 - 111 8 Clore . .... 393 - 302 
33 Degonia . . . 530±26 - 240 15 Degonia . 502±8 - 268 
35 Degonia ... 452- - 326 18 Menard ... 414±13 - 176 
36 Degonia ... 462+ - 326 22 Clore .... 495±7 - 225 
24 Palestine .. 444±6 - 226 
T. 11 S., R. 2 E. 25 Menard . .. 434±7 - 171 26 NE. Palestine .. 461±9 - 209 31 Degonia ... 313 
- 382 NE.NW. Clore . 533±3 - 187 
SE.NW. Menard ... 442- - 153 
T. 12 S., R. 1 W. 27 Menard . . . 483 - 122 31 sw. Glen Dean. 431 144 1 Glen Dean. 448±4 168 NE. Tar Springs 405+ 15 2 Glen Dean. 450 170 34 NE. Walters-4 Glen Dean. 554- 290 burg .... 396 
- 54 9 Paint SE. Vienna ... . 419 - 1 Creek . .. 606 706 35 SE. Vienna . ... 423±6 3 10 NW Glen Dean. 568 288 sw. Tar Springs 404+ 34 
68 TABULATION OF DATA 
Eleva- Eleva-
Sec. Part Top of tion Datum Sec. Part Top of tion Datum 
T. 12 S., R. 3 E. T. 13 S., R. 1 E ., continued 
20 Degonia . .. 417- - 358 9 NE. SE. NW. Paint 
27 Clore ... . . 476+ - 194 Creek. 465- 615 
30 NW. Clore .... 425 - 310 SW.SE.NW. Paint 
sw. Menard .. 426- - 209 Creek .. 507- 657 
31 Walters- 10 Paint 
burg ... 400- - 100 Creek .. 463- 613 
32 NE. Menard .. 415 - 210 12 Golconda .. 515 365 
SE. Menard .. 447 - 178 13 Paint 
35 Menard . . 478- - 112 Creek . . . 412±2 562 
36 Clore . .... 482 - 203 14 Paint 
Creek . 452- 602 
T. 12 S., H.. 4 E. 15 Paint Creek . 518 668 
15 Degonia ... 386 - 419 
19 Clore . 458 - 282 T. 13 S., R. 2 E. 20 Kinkaid 
sandstone 440 - 385 2 Glen Dean. 440±4 175 23 E. Yz Degonia .. 445 - 325 4 Glen Dean. 453+ 183 sw. Clore . . . 432±2 - 323 5 Glen Dean. 474±10 194 25 Palestine . 431±8 - 244 7 Golconda . . 462 302 28 Clore ... 415 - 325 8 NW. Glen Dean. 535 265 29 NW.NW. Clore . ... 412 -328 sw. Golconda . . 439±2 279 SE.NW. Clore ... . 445+ - 275 10 Golconda .. 413±7 253 31 Palestine . . 426+ - 249 12 Glen Dean. 413±8 128±8 36 Menard ... 402±12 - 213 13 Golconda .. 431±3 271 
14 Hardins-
T. 12 S., R. 5 E. burg .. .. 478 263 
17 Cypress .. . 404+ 404 19 Degonia ... 428 - 367 19 Paint 21 Degonia ... 419+ - 361+? Creek ... 492- 652 27 C. E. line Clore . 522±9 - 223 20 Paint 
SE. 7:4; Palestine .. 495±2 - 190 Creek .. 408- 568 30 Palestine . . 408 - 267 24 Golconda .. 504±4 344 31 Clore ... . . 477+ - 268 28 Paint 33 Palestine . . 416- - 254- Creek ... 491- 661 
29 Paint 
T. 12 S., R. 6 E. Creek ... 509- 669 30 Paint 
9 Kincaid Creek . . 448 608 
sandstone 437 - 308? 34 Paint 
19 Degonia . . . 545 - 200? Creek .. 499- 669 
36 Menard . 392±10 - 113 35 Renault .. . 413± 723 
36 . Paint 
T. 12 S., R. 7 E. Creek ... 425- 595 
15 E. Yz Paint T. 13 "S., R. 3 E. Creek . 499- 599 
W.Yz Paint W.line Menard ... 475 
- 110 Creek ... 409- 509 NE. Clore . .. . . 528- - 157 16 SE. Golconda .. 566+ 356 2 Glen Dean. 511 241 sw. Hardins- 3 Menard ... 478 - 107 burg .... 505 285 5 Vienna .... 412? - 63 21 Golconda .. 474±2 324 10 W. Yz Tar Springs 408- 78 28 Golconda . . 449 319 E. Yz Glen Dean. 472+ 242 29 Glen Dean. 432- 182 14 NW. Glen Dean. 518 313 30 C. E. line Tar Springs 374±2 19 s. Yz Golconda . . 438 358 SW. SE. Walters- 16 SE. Glen Dean. 421±13 121 burg . . .. 425±2 15 sw. Hardins-33 Golconda .. 419- 299 burg .... 456±5 236 
17 Hardins-
T. 13 S., R. 1 E. burg . . . . 392- 182 
19 Golconda .. 509±4 349 
1 Glen Dean. 541 251 20 c. Golconda .. 429±5 269 
2 Golconda. . 505 355 sw. Golconda .. 479±6 319 
6 Paint 22 Golconda .. 535±2 435 
Creek . .. 544- 684 24 Golconda .. 474- 404 
STRUCTURAL DATUM POINTS 69 
Eleva- Fleva-
Sec. Part Top of tion Datum Sec. Part Top of tion Datum 
T. 13 S., R. 3 E., continued T. 13 S., R. 6 E., continued 
25 Cypress .. . 405+ 405 17 Walters-26 Golconda .. 539- 469 burg .. .. 438 3 28 Golconda .. 485±2 335 21 Tar Springs 441±6 106 32 Paint 22 Glen Dean. 523- 263 Creek .. . 424±19 594 24 Golconda . . 423- 283 34 Paint 27 Glen Dean. 557±8 287 
Creek .. . 465- 635 28 Glen Dean. 453 203 36 Paint 30 NE. Glen Dean . 479±16 219 Creek .. . 381- 551 SE. Glen Dean. 520±8 260 
33 Glen Dean. 599- 329 
T. 13 S., R. 4 E. 34 Hard ins-burg ... . 509 299 
1 Menard . . . 507±13 - 108 35 Golconda . . 541+ 401 
2 Menard ... 506 - 109 
5 NE. Walters- T. 13 S., R. 7 E. burg .. . . 404±7 - 106 
sw. Menard . . . 416 - 184 4 Cypress . . . 390±15 390 7 Vienna . ... 478 58 5 Hardins-11 NW. Vienna .... 371± 7 - 74 burg .. . . 483 243 sw. Tar Springs 338 - 42 7 TarSprings 447±5 112 16 NE. Vienna . . 465±16 45 18 Hard ins-NW. Vienna .... 478 58 burg . ... 439±2 229 17 F. Y2 Tar Springs 422 62 19 Golconda. 494±13 334 W. Y2 Tar Springs 434- 74 30 NW.NW. Paint 18 Glen Dean. 445±2 155 Creek ... 340 480 19 Golconda . . 436 336 SE.NW. Paint 26 Hardins- Creek . .. 366 506 burg . ... 423- 183 31 N. Y2 Renault. .. 332- 642 27 SW.SW. Hardins- s. Y2 Renault ... 376±5 686 burg ... . 420+ 200 
NE.SW. Glen Dean. 459 179 
SE. SW. Glen Dean. 499 219 T. 14 S., R. 2 E. 29 Glen Dean. 538 268 
30 Golconda . . 567±13 447 1 Renault ... 421±13 731 32 NE. Golconda . . 495- 375 
SE. Cypress ... 402+ 402 
T. 14 S., R. 3 E. 34 NW. Golconda .. 428±2 308 
SE. Golconda . . 386±2 266 
2 Paint 35 Glen Dean. 482±7 192 
Creek . . . 485- 655 
T. 13 S., R. 5 E. 
T. 14 S., R. 4 E. 
3 Menard . .. 522+ - 113 
5 Menard .. . 484±9 - 151 3 Glen Dean. 499- 209 
8 Menard ... 577±17 - 58 7 Paint 
18 Vienna .... 495 40 Creek .. . 475±21 645 
22 Menard ... 378- - 152 17 Paint 
23 Clore . . . . . 404 - 236 Creek . .. 479- 649 
24 Clore . 375 - 265 
25 Menard . .. 381±25 - 159 T. 14 S., R. 6 E. 26 Menard ... 381±3 - 159 
30 Hardins- 1 Renault .. . 384±10 694 burg .... 438+ 208 3 Golconda .. 480 340 36 NE.NE. Golconda .. 412±21 292 5 Golconda . . 516±9 376 SE.NE. Golconda . 438±10 318 
T. 13 S., R. 6 E. 
LOWER MISSISSIPPIAN DATUM-BASE OF 
1 Menard. 514±10 19 BURLINGTON-KEOKUK LIMESTONE 2 Walters-
burg . . .. 417±2 - 3 Sec. Part Base of Datum 11 NW. Vienna .. . . 394 - 1 
Tar Springs 370±6 25 T. 11 S., R. 2 W. 13 Center Glen Dean. 472±5 202 
SE. Glen Dean. 531±8 261 34 Burlington-
16 Tar Springs 423+ 88 Keokuk . 630± 
70 TABULATION OF DATA 
Sec. Part Base of Datum Eleva-
T. 12 S., R. 2 W. Sec. Part Top of tion Datum 
11 SE. NW. }i well . .. .. . . 173 T. 11 S., R. 2 W. 
E. Y2 SW. }i well . . . ... . 301 18 Clear Creek . .. 780+ 
13 NW.}i well . .. . . .. - 56 20 Clear Creek .. . 1030+ 
SW. }i well . ... . . . 182 21 Clear Creek .. . 420 
14 well .. . . . .. 319 27 Clear Creek . .. 420 
23 Burlington- 29 Backbone. . 450 750 
Keokuk . 420 31 Clear Creek ... 560+ 
24 well . . .. . . . 276 33 Clear Creek ... 720+ 36 Burlington-
Keokuk . 420 T. 12 S., R. 3 W. 
T. 12 S., R. 1 W. 3 Bailey . .... 370 870 
12 Backbone . . 370 670 
20 well. ... .. . - 399 
T. 13 S., R . 2 W. 
T. 12 S., R. 2 W. 
3 Clear Creek . .. 530 
1 Burlington- 5 Clear Creek ... 640+ 
Keokuk . 410 1 Clear Creek . .. SOO+ 
13 Burlington- 10 Clear Creek . . . 430 
Keokuk . 450 15 Clear Creek . .. 600+ 
25 Burlington- 19 Dutch 
Keokuk . 390 Creek ... 405 375 
20 Clear Creek .. . 380 
21 Dutch T. 13 S., R. 1 W. Creek . . . 415 385 
7 NF. }i well ... . ... 119 23 Clear Creek . .. 400 26 Clear Creek . . . 430 NW. >i well ....... 297 27 NE. }i Clear Creek 580+ 19 well ... . ... 160 W. Y2 Backbone . . 380- 680-29 well ....... 171 
33 well ....... 115 28 Bailey. . . . 450+ 950+ 29 NE. }i Clear Creek ... 380 
NW.}i Alto . . . ... 450 150 
T. 14 S., R. 2 W. 33 Grassy 
Knob ... 850± 1300± 1 Burlington- 34 Clear Creek ... 740+ Keokuk . 400 
T. 14 S., R. 1 W. T. 13 S., R. 2 W. 
2 Clear Creek ... 530 
21 Burlington- 3 Clear Creek . .. 700-
Keokuk . 350 5 Bailey . . ... 350 850 
26 well . . .... . 160 9 Bainbridge 520 1420 
14 Clear Creek . . 660+ 
T. 14 S., R. 3 E. 15 Bailey .. .. 430+ 930+ 16 Orchard 
23 well . . .... . - 1095 Creek ... 370 1470 
17 Bainbridge 360 1260 
20 Bainbridge 360 1260 T. 15 S., R. 2 E. 23 Clear Creek ... 480 
18 well .... ... 121 27 SE. }i Clear Creek . . . 500 
center Clear Creek . . . 720 + 
29 Bailey . . .. 650 1150 
31 Bailey. 500 1000 PRE-MISSISSIPPIAN DATUM-TOP OF 32 Bailey ... . 400 900 
CLEAR CREEK CHERT 33 Bailey . . . . 570 1070 
Eleva-
Sec. Part Top of tion Datum T. 14 S., R. 3 W. 
T. 11 S., R. 3 W. 1 Bainbridge 350 1250 
11 Bainbridge 350 1250 
1 L. Back- 27 Bainbridge 350 1250 
bone .... 500 900 
9 L. Back- T. 14 S., R. 2 W. bone? . .. 700 1100 
23 Grassy 2 Clear Creek .. . 450 
Knob . .. 440 890 3 Bailey . . .. 630 1130-
25 Backbone . . 420 720 7 Bailey .. . . 550 1050 
STRUCTURAL DATUM POINTS 71 
Eleva- Eleva-Sec. P ar t Top of tion Datum Sec. Part Top of tion Datum 
T. 14 S. , R. 2 W., continued T. 15 S., R. 3 W. 
2 Bainbridge 420 1320 8 Clear Creek .. 550 3 Bainbridge 340 1240 
10 Clear Creek ... 800+ 4 NE.7iNW.7i Thebes 360 1435 
11 Clear Creek ... 700 + SW.7iNW.7i Kimms-
12 Clear Creek ... 400 wick ... . 320 1470 
14 Clear Creek ... 700+ 5 Thebes .... 300 1375 8 Thebes ... . 420 1520 19 Bai ley . . . . 420 970 10 Orchard 21 W. Y2 Clear Creek ... 500 Creek . . . 350 1450 SE. 7i Clear Creek ... 600+ 14 Bainbridge 390 1290-
25 Clear Creek ... 600+ 17 Kimms-
36 Backbone? 500 ? 800 ? wick . ... 420 1595 
21 Girardeau 350 1350 
T. 14 S., R. 1 W. 23 Bainbridge 430 1330 
T. 15 S., R. 2 W. 
19 NW. 7i Clear Creek .. . 400 18 Bailey . .. . 500 ? 1000 
19 s. Y2 Clear Creek . . . 400 32 Bailey ... 340 840 

